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List	  of	  markers	  used	  in	  this	  study	  
	  

	   Marker	  used	  in	   Number	  of	  
conserved	  positions	  

Gene	  
name	   Gene	  description	   Refseq	  ID	   Derelle	  and	  

Lang	  2012	  
He	  et	  al.	  
2014	  

ALPHA-‐PROT	  
dataset	  

EUBAC	  
dataset	  

atp3	   ATP	  synthase	  F1	  subunit	  gamma	   NP_001001973	   X	   	   84	   -‐-‐	  
cox11	   Protein	  involved	  in	  heme	  biosynthesis	   NP_004366	   X	   	   110	   -‐-‐	  
grpE	   Mitochondrial	  cochaperone	  grpE	   NP_079472	   X	   	   60	   -‐-‐	  
HslVU	   Heat	  shock	  protein	  HslVU	   XP_636662	  	   X	   	   264	   -‐-‐	  
Hsp78	   Mitochondrial	  Hsp	  78	   XP_636444	  	   X	   	   544	   -‐-‐	  
mHsp60	   Mitochondrial	  Hsp	  60	  kDa	   NP_002147	   X	   	   434	   -‐-‐	  
mrl3	   Mitochondrial	  ribosomal	  protein	  L3	   NP_009139	   X	   	   95	   -‐-‐	  
mtif2	   Translation	  initiation	  factor	  IF-‐2	   NP_002444	   X	   	   146	   -‐-‐	  
nad7	   NADH	  dehydrogenase	  subunit	  7	   NP_004541	   X	   	   358	   -‐-‐	  
nad8	   NADH	  dehydrogenase	  subunit	  8	   NP_002487	   X	   	   119	   -‐-‐	  
nad10	   NADH	  dehydrogenase	  subunit	  10	   NP_077718	   X	   	   133	   -‐-‐	  
nad11	   NADH	  dehydrogenase	  subunit	  11	   NP_004997	   X	   	   290	   -‐-‐	  
ndufv1	   NADH	  dehydrogenase	  flavoprotein	  1	   NP_001159574	   X	   	   397	   -‐-‐	  
ndufv2	   NADH	  dehydrogenase	  flavoprotein	  2	   NP_066552	   X	   	   75	   -‐-‐	  
odpB	   Pyruvate	  dehydrogenase	  E1	  component,	  beta	  sub.	   NP_000916	   X	   	   276	   -‐-‐	  
sdh2	   Succinate	  dehydrogenase	  subunit	  2	   NP_002991	   X	   	   177	   -‐-‐	  
CLPP	   Caseinolytic	  peptidase,	  proteolytic	  subunit	   NP_006003	   	   	   168	   -‐-‐	  
ETFDH	   Electron-‐transferring-‐flavoprotein	  dehydrogenase	   NP_004444	   	   	   320	   -‐-‐	  
ndufaf5	   NADH	  dehydrogenase	  complex	  I,	  assembly	  factor	  5	   NP_077025	   	   	   102	   -‐-‐	  
NifU	   Iron-‐sulfur	  cluster	  scaffold	  homolog,	  mitochondrial	   NP_056515	   	   	   104	   -‐-‐	  
PCCA	   Propionyl	  CoA	  carboxylase,	  alpha	  polypeptide	   NP_000273	   	   	   388	   -‐-‐	  
PCCB	   Propionyl	  CoA	  carboxylase,	  beta	  polypeptide	   NP_000523	   	   	   424	   -‐-‐	  
PET112	   glutamyl-‐tRNA	  amidotransferase	  subunit	  B	   NP_004555	   	   	   198	   -‐-‐	  
TypA	   Tyrosine	  phosphorylated	  protein	  A	   XP_643254	  	   	   	   313	   -‐-‐	  
atp1	   ATP	  synthase	  F1	  subunit	  alpha	   NP_001001937	   X	   X	   409	  
atp2	   ATP	  synthase	  F1	  subunit	  beta	   NP_001677	   X	   X	   428	  
cytc1	   Cytochrome	  c1	   NP_001907	   X	   X	   134	  
DLDH	   Dihydrolipoyl	  dehydrogenase	   NP_000099	   X	   X	   313	  
DLST	   Dihydrolipoamide	  S-‐succinyltransferase	   NP_001924	   X	   X	   234	  
etfB	   Electron	  transfer	  flavoprotein,	  beta	  subunit	   NP_001976	   X	   X	   141	  
mHsp70	   Mitochondrial	  Hsp	  70	  kDa	   NP_004125	   X	   X	   492	  
nsf1	   Cysteine	  desulfurase,	  mitochondrial	   NP_066923	   X	   X	   290	  
odpA	   Pyruvate	  dehydrogenase	  E1	  component,	  alpha	  sub.	   NP_005381	   X	   X	   199	  
sdh1	   Succinate	  dehydrogenase	  subunit	  1	   NP_004159	   X	   X	   484	  
SUCLG1	   SuccinylCoA	  ligase,	  alpha	  subunit	   NP_003840	   X	   X	   248	  
tufA	   Translation	  elongation	  factor	  Tu	   NP_003312	   X	   X	   324	  
ndufa9	   NADH	  dehydrogenase	  1	  alpha	  subcomplex,	  9	   NP_004993	   	   X	   82	  
UQCRC1	   Mitochondrial-‐processing	  peptidase	  subunit	  beta	   NP_004270	   	   X	   198	  
UQCRFS1	   Cytochrome	  b-‐c1	  complex	  subunit	  Rieske	   NP_005994	   	   X	   86	  
prot_10	   ATP-‐dependent	  molecular	  chaperone	  HSC82	   NP_523899	   	   X	   -‐-‐	   495	  
prot_11	   Cytosolic	  Fe-‐S	  cluster	  assembly	  factor	  NBP35	   NP_002475	   	   X	   -‐-‐	   122	  
prot_13	   Aspartyl	  aminopeptidase	  4	   NP_036232	   	   X	   -‐-‐	   200	  
prot_14	   2-‐oxoglutarate	  dehydrogenase	   NP_060715	   	   X	   -‐-‐	   433	  
prot_15	   Ribonucleoside-‐diphosphate	  reductase	  large	  chain	  1	   NP_001024	   	   X	   -‐-‐	   551	  
prot_17	   Protoheme	  IX	  farnesyltransferase	   NP_001294	   	   X	   -‐-‐	   97	  
prot_18	   Respiratory	  chain	  complexes	  assembly	  YTA12	   NP_006787	   	   X	   -‐-‐	   330	  
prot_21	   Adenylate	  kinase	  1	   NP_037543	   	   X	   -‐-‐	   145	  
prot_24	   ATP-‐dependent	  RNA	  helicase	  PRP43	   NP_001349	   	   X	   -‐-‐	   427	  
prot_25	   Dihydrolipoyllysine-‐residue	  acetyltransferase	  	   NP_001922	   	   X	   -‐-‐	   140	  
prot_26	   methylcrotonoyl-‐CoA	  carboxylase	  beta	  chain	   NP_071415	   	   X	   -‐-‐	   361	  
prot_32	   Aminomethyltransferase	   NP_000472	   	   X	   -‐-‐	   121	  
prot_33	   Glycerol-‐3-‐phosphate	  dehydrogenase	   NP_001076581	   	   X	   -‐-‐	   187	  
prot_34	   Branched-‐chain-‐amino-‐acid	  aminotransferase	   NP_001171564	   	   X	   -‐-‐	   137	  
prot_35	   Protein	  SCO2	   NP_004580	   X	   X	   -‐-‐	   67	  
prot_36	   Isocitrate	  dehydrogenase	  subunit	  2	   NP_005521	   	   X	   -‐-‐	   263	  
prot_37	   Iron-‐sulfur	  clusters	  transporter	  ATM1	   NP_004290	   	   X	   -‐-‐	   342	  
prot_4	   Elongation	  factor	  G1	   NP_079272	   	   X	   -‐-‐	   404	  
prot_5	   S-‐adenosylmethionine	  synthase	  1	   NP_005902	   	   X	   -‐-‐	   280	  
prot_6	   Pyruvate	  kinase	  1	   XP_639190	  	   	   X	   -‐-‐	   243	  
prot_7	   Threonyl	  tRNA	  synthetase	   NP_689508	   	   X	   -‐-‐	   305	  
prot_9	   Aspartate	  aminotransferase	   NP_002071	   	   X	   -‐-‐	   250	  
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List	  of	  species	  used	  in	  this	  study	  
	  
	  

	   %	  data	  	  

Species	   Origin	  of	  data	   ALPHA-‐PROT	  
dataset	  

EUBAC	  
dataset	  

EU
KA

RY
O
TA

	  

Karenia	  brevis	   CAMERA	  2.0	  portal	   51.7	   66.9	  
Lingulodinium	  polyedrum	   CAMERA	  2.0	  portal	   50.6	   33.6	  
Perkinsus	  marinus	   NCBI	  Refseq	   53.8	   76.5	  
Plasmodium	  falciparum	   NCBI	  Refseq	   46.0	   73.7	  
Toxoplasma	  gondii	   NCBI	  Refseq	   56.8	   90.6	  
Oxytricha	  trifallax	   NCBI	  Refseq	   76.4	   84.3	  
Paramecium	  tetraurelia	   NCBI	  Refseq	   74.5	   94.2	  
Platyophrya	  macrostoma	   CAMERA	  2.0	  portal	   63.8	   38.1	  
Tetrahymena	  thermophila	   NCBI	  Refseq	   73.7	   93.3	  
Acanthamoeba	  castellanii	   NCBI	  Refseq	   93.6	   81.8	  
Dictyostelium	  discoideum	   NCBI	  Refseq	   93.5	   95.8	  
Filamoeba	  nolandi	   CAMERA	  2.0	  portal	   77.4	   84.4	  
Physarum	  polycephalum	   NCBI	  Refseq	   71.0	   60.3	  
Polysphondylium	  pallidum	   NCBI	  Refseq	   92.4	   94.0	  
Stereomyxa	  ramosa	   CAMERA	  2.0	  portal	   77.1	   85.6	  
Collodictyon	  triciliatum	   Zhao	  et	  al.	  2013	  dataset	   62.0	   36.2	  
Thecamonas	  trahens	   BROAD	  Institute	   76.6	   91.0	  
Cryptomonas	  paramecium	   CAMERA	  2.0	  portal	   68.4	   76.8	  
Goniomonas	  avonlea	   new	  data	   77.1	   71.1	  
Guillardia	  theta	   JGI	   83.8	   88.1	  
Acrasis	  kona	   He	  et	  al.	  2014	  dataset	   35.5	   82.2	  
Eutreptiella	  gymnastica	   CAMERA	  2.0	  portal	   71.1	   35.0	  
Leishmania	  major	   NCBI	  Refseq	   79.3	   80.9	  
Naegleria	  gruberi	   NCBI	  Refseq	   89.4	   93.9	  
Andalucia	  godoyi	   new	  data	   96.4	   99.0	  
Jakoba	  libera	   TBestDB	  +	  NCBI	   40.6	   34.1	  
Reclinomonas	  americana	   TBestDB	  +	  NCBI	   44.6	   44.7	  
Seculamonas	  ecuadoriensis	   TBestDB	  +	  NCBI	   37.6	   48.5	  
Malawimonas	  californiana	   new	  data	   95.1	   87.3	  
Malawimonas	  jakobiformis	   new	  data	   95.7	   84.5	  
Batrachochytrium	  dendrobatidis	   JGI	   91.9	   96.5	  
Gonapodya	  prolifera	   JGI	   82.4	   84.2	  
Mortierella	  verticillata	   BROAD	  Institute	   93.9	   96.5	  
Phanerochaete	  chrysosporium	   JGI	   80.0	   36.3	  
Rhizopus	  oryzae	   BROAD	  Institute	   93.6	   97.2	  
Spizellomyces	  punctatus	   JGI	   93.7	   97.5	  
Tuber	  melanosporum	   NCBI	  Refseq	   80.6	   37.7	  
Ustilago	  maydis	   NCBI	  Refseq	   76.4	   92.2	  
Yarrowia	  lipolytica	   NCBI	  Refseq	   83.5	   97.5	  
Acropora	  digitifera	   http://marinegenomics.oist.jp	   71.5	   86.0	  
Amphimedon	  queenslandica	   NCBI	  Refseq	   84.7	   91.7	  
Capsaspora	  owczarzaki	   BROAD	  Institute	   91.5	   91.6	  
Ephydatia	  muelleri	   Compagen	   86.1	   96.6	  
Homo	  sapiens	   NCBI	  Refseq	   88.3	   97.5	  
Lottia	  gigantea	   JGI	   84.4	   95.0	  
Monosiga	  brevicollis	   NCBI	  Refseq	   84.7	   78.1	  
Monosiga	  ovata	   NCBI	  dB	  EST	   67.2	   62.2	  
Nematostella	  vectensis	   NCBI	  Refseq	   85.7	   93.4	  
Salpingoeca	  rosetta	   BROAD	  Institute	   86.8	   92.1	  
Bigelowiella	  natans	   JGI	   91.2	   82.8	  
Chondrus	  crispus	   NCBI	  Refseq	   78.0	   92.6	  
Galdieria	  sulphuraria	   NCBI	  Refseq	   92.8	   91.8	  
Aplanochytrium	  kerguelense	   JGI	   94.0	   88.6	  
Schizochytrium	  aggregatum	   JGI	   91.0	   92.4	  
Phytophthora	  infestans	   NCBI	  Refseq	   94.1	   91.3	  
Saprolegnia	  parasitica	   BROAD	  Institute	   94.9	   92.2	  
Bolidomonas	  pacifica	   CAMERA	  2.0	  portal	   80.8	   93.9	  
Ectocarpus	  siliculosus	   NCBI	  Refseq	   87.3	   86.1	  
Thalassiosira	  pseudonana	   NCBI	  Refseq	   95.8	   87.1	  
Heterosigma	  akashiwo	   CAMERA	  2.0	  portal	   76.2	   77.3	  
Chlorella	  variabilis	   JGI	   74.6	   89.5	  
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Micromonas	  sp	   NCBI	  Refseq	   79.0	   89.1	  
Ostreococcus	  lucimarinus	   JGI	   71.7	   88.1	  
Tetraselmis	  astigmatica	   CAMERA	  2.0	  portal	   75.6	   86.5	  
Arabidopsis	  thaliana	   NCBI	  Refseq	   74.9	   94.4	  
Oryza	  sativa	   NCBI	  Refseq	   80.8	   97.1	  
Physcomitrella	  patens	   NCBI	  Refseq	   83.7	   99.9	  

AL
PH

A-‐
PR

O
TE
O
BA

CT
ER

IA
	  

O
U
TG

RO
U
P	  

Maricaulis	  maris	   NCBI	  Refseq	   88.9	   -‐-‐	  
Parvularcula	  bermudensis	   NCBI	  Refseq	   84.9	   -‐-‐	  
Parvibaculum	  lavamentivorans	   NCBI	  Refseq	   96.6	   -‐-‐	  
Starkeya	  novella	   NCBI	  Refseq	   96.7	   -‐-‐	  
Azospirillum	  sp	   NCBI	  Refseq	   93.6	   -‐-‐	  
Rhodospirillum	  centenum	   NCBI	  Refseq	   90.3	   -‐-‐	  
Roseomonas	  cervicalis	   NCBI	  Refseq	   91.1	   -‐-‐	  
Granulibacter	  bethesdensis	   NCBI	  Refseq	   87.8	   -‐-‐	  
Magnetospirillum	  magneticum	   NCBI	  Refseq	   99.8	   -‐-‐	  
Rhodospirillum	  rubrum	   NCBI	  Refseq	   95.7	   -‐-‐	  
Magnetococcus	  sp	   NCBI	  Refseq	   73.5	   -‐-‐	  

EU
BA
CT
ER
IA
	  

OU
TG
RO
UP
	  

Solibacter	  usitatus	   NCBI	  Refseq	   -‐-‐	   61.1	  
Agrobacterium	  tumefaciens	   NCBI	  Refseq	   -‐-‐	   87.0	  
Magnetospirillum	  magneticum	   NCBI	  Refseq	   -‐-‐	   80.1	  
Pelagibacter	  ubique	   NCBI	  Refseq	   -‐-‐	   52.7	  
Puniceispirillum	  marinum	   NCBI	  Refseq	   -‐-‐	   67.3	  
Rhodopirellula	  baltica	   NCBI	  Refseq	   -‐-‐	   81.7	  
Rickettsia	  conorii	   NCBI	  Refseq	   -‐-‐	   68.3	  
Burkholderia	  ambifaria	   NCBI	  Refseq	   -‐-‐	   86.9	  
Desulfovibrio	  vulgaris	   NCBI	  Refseq	   -‐-‐	   59.9	  
Geobacter	  metallireducens	   NCBI	  Refseq	   -‐-‐	   68.0	  
Escherichia	  coli	   NCBI	  Refseq	   -‐-‐	   79.2	  
Myxococcus	  xanthus	   NCBI	  Refseq	   -‐-‐	   72.2	  
Planctomyces	  limnophilus	   NCBI	  Refseq	   -‐-‐	   70.2	  

AVERAGE	   79.8	  %	   79.8	  %	  
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Removal	  of	  fast	  evolving	  sites	  
We	  performed	  a	  removal	  of	  fast	  evolving	  sites	  from	  both	  matrices	  using	  a	  tree	  
independent	  approach	  (i.e.	  the	  evolutionary	  rate	  of	  each	  sites	  were	  estimated	  without	  
reference	  phylogenetic	  tree)	  and	  with	  a	  stopping	  criterion	  derived	  from	  Goremykin	  et	  
al.	  2010.	  
In	  practice,	  we	  applied	  the	  following	  successive	  steps:	  
_	  Evolutionary	  rates	  of	  each	  sites	  were	  estimated	  by	  their	  similarity	  score	  calculated	  by	  
trimAl	  (Capella-‐Gutiérrez,	  Silla-‐Martínez	  and	  Gabaldón	  2009).	  
_	  Fast-‐evolving	  sites	  were	  repeatedly	  removed	  from	  the	  original	  matrices	  with	  a	  1%	  
increment.	  At	  each	  shortening	  step	  (n),	  2	  partitions	  were	  created:	  the	  shortened	  
alignment	  (referred	  to	  hereafter	  as	  An)	  and	  all	  deleted	  positions	  (referred	  to	  hereafter	  
as	  Bn).	  
_	  Species	  that	  have	  more	  than	  30%	  of	  missing	  data	  in	  the	  two	  original	  matrices	  were	  
removed	  from	  all	  An	  and	  Bn	  alignments	  (because	  missing	  data	  affect	  corrected	  distances	  
calculated	  from	  short	  alignments).	  
_	  The	  best	  evolutionary	  model	  were	  estimated	  using	  ProtTest	  (option	  ‘-‐S	  1’;	  Darriba	  et	  
al.	  2011)	  for	  each	  An	  and	  Bn	  alignments	  
_	  Pair-‐wise	  ML	  distances	  were	  calculated	  from	  all	  An	  and	  Bn	  alignments	  using	  RAxML	  
(option	  ‘-‐f	  x’;	  Stamatakis	  2006)	  under	  their	  corresponding	  evolutionary	  models.	  
_	  At	  each	  shortening	  step,	  pair-‐wise	  ML	  distances	  inferred	  from	  An	  and	  Bn	  alignments	  
were	  compared	  by	  calculating	  the	  Pearson	  product–moment	  correlation	  coefficient.	  
Results	  are	  shown	  in	  the	  two	  graphics	  below.	  
_	  For	  each	  matrices,	  the	  best	  shortening	  step	  corresponds	  to	  the	  step	  where	  the	  Pearson	  
product–moment	  correlation	  coefficient	  reach	  a	  plateau	  (gray	  bars	  in	  the	  two	  graphics	  
below)	  
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Saturation	  plot	  of	  the	  two	  datasets	  analyzed	  in	  this	  study	  
Saturation	  plots	  of	  the	  ALPHA-‐PROT	  (blue	  dots	  and	  blue	  regression	  line)	  and	  EUBAC	  
(black	  dots	  and	  black	  regression	  line)	  datasets.	  See	  Supplementary	  Material	  for	  method	  
details.	  
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Saturation	  plot	  of	  the	  EUBAC	  and	  He	  et	  al.	  2014	  datasets	  
Saturation	  plots	  of	  the	  EUBAC	  dataset	  analyzed	  in	  this	  study	  (black	  dots	  and	  black	  
regression	  line)	  and	  the	  EUBAC	  dataset	  analyzed	  in	  He	  et	  al.	  2014	  (blue	  dots	  and	  blue	  
regression	  line)	  datasets.	  See	  Supplementary	  Material	  for	  method	  details.	  
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Principal	  component	  analysis	  of	  amino-‐acid	  frequencies	  of	  the	  ALPHA-‐PROT	  
dataset	  
The	  contribution	  of	  each	  axis	  are	  32%	  and	  11%	  for	  the	  X-‐axis	  and	  the	  Y-‐axis	  
respectively.	  
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Principal	  component	  analysis	  of	  amino-‐acid	  frequencies	  of	  the	  EUBAC	  dataset	  
The	  contribution	  of	  each	  axis	  are	  31%	  and	  17%	  for	  the	  X-‐axis	  and	  the	  Y-‐axis	  
respectively.	  
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Supplementary	  data	  S2:	  
	  

outparalogs	  found	  in	  He	  et	  al.	  2014	  
dataset	  
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List	  of	  outparalogs	  found	  in	  He	  et	  al.	  2014	  dataset	  
	  

marker	   outparalogs	  
Protein	  6	   _	  all	  opisthokonts	  
Protein	  7	   _	  Seculamonas	  ecuadoriensis	  	  

_	  Acanthamoeba	  
Protein	  9	   _	  Seculamonas	  ecuadoriensis	  	  
Protein	  11	   _	  Euglena	  gracilis	  
Protein	  14	   _	  Jakoba	  bahamiensis	  

_	  Seculamonas	  ecuadoriensis	  	  	  
Protein	  24	   _	  Naegleria	  gruberi	  

_	  Reclinomonas	  Americana	  
_	  Seculamonas	  ecuadoriensis	  
_	  Jakoba	  libera	  

	  
	  
	  
The	  following	  RAxML	  trees	  show,	  for	  each	  of	  these	  six	  phylogenetic	  markers,	  the	  
eukaryotic	  orthologous	  group	  used	  by	  He	  et	  al.	  2014.	  
Paralogous	  group(s)	  are	  highlighted	  in	  orange	  and	  outparalogs	  detected	  in	  the	  He	  et	  al.	  
2014	  dataset	  are	  highlighted	  in	  red.	  	  
The	  taxonomic	  sampling	  of	  paralogous	  groups	  has	  been	  reduced	  (we	  only	  kept	  few	  
species	  representing	  most	  of	  eukaryotic	  supergroups).	  Alignments	  have	  been	  created	  
and	  analyzed	  following	  the	  methods	  described	  in	  Materials	  and	  Methods.	  	  
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RAxML	  tree	  (LG	  model;	  100	  bootstrap	  replicates)	  obtained	  from	  the	  EUBAC	  marker	  
Protein	  6	  (325	  positions).	  
Only	  a	  few	  representatives	  of	  opisthokonts	  have	  been	  kept	  in	  the	  alignment.	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  



	  

	  

14	  

	  
	  

	  	  
	  
	  
	  
RAxML	  tree	  (LG	  model;	  100	  bootstrap	  replicates)	  obtained	  from	  the	  EUBAC	  marker	  
Protein	  7	  (520	  positions).	  
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RAxML	  tree	  (LG	  model;	  100	  bootstrap	  replicates)	  obtained	  from	  the	  EUBAC	  marker	  
Protein	  9	  (357	  positions).	  
The	  two	  S.	  ecuadoriensis	  sequences	  (the	  ortholog	  SEL00000478	  and	  the	  outparalog	  
SEL00002108)	  have	  been	  combined	  into	  a	  chimeric	  sequence	  in	  He	  et	  al.	  2014.	  	  
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RAxML	  tree	  (LG	  model;	  100	  bootstrap	  replicates)	  obtained	  from	  the	  EUBAC	  marker	  
Protein	  11	  (176	  positions).	  
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RAxML	  tree	  (LG	  model;	  100	  bootstrap	  replicates)	  obtained	  from	  the	  EUBAC	  marker	  
Protein	  14	  (668	  positions).	  
The	  two	  J.	  bahamiensis	  outparalogs	  have	  been	  combined	  into	  a	  chimeric	  sequence	  in	  He	  
et	  al.	  2014.	  	  
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RAxML	  tree	  (LG	  model;	  100	  bootstrap	  replicates)	  obtained	  from	  the	  EUBAC	  marker	  
Protein	  24	  (554	  positions).	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  



	  

	  

19	  

	  
	  
	  
	  
	  

Supplementary	  data	  S3:	  
	  

phylogenetic	  trees	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  



	  

	  

20	  

	  
	  

	  
	  
	  
	  
Bayesian	  consensus	  tree	  obtained	  from	  the	  ALPHA-‐PROT	  dataset	  under	  the	  CAT-‐
GTR	  +	  Γ4	  model.	  Branch	  support	  values	  equal	  to	  1	  are	  not	  displayed.	  
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Bayesian	  consensus	  tree	  obtained	  from	  the	  ALPHA-‐PROT	  dataset	  under	  the	  CAT	  +	  
Γ4	  model.	  Branch	  support	  values	  equal	  to	  1	  are	  not	  displayed.	  
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Best	  RAXML	  tree	  obtained	  from	  the	  ALPHA-‐PROT	  dataset	  under	  the	  GTR	  +	  Γ4	  
model.	  Branch	  support	  values	  equal	  to	  100	  are	  not	  displayed.	  
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Bayesian	  consensus	  tree	  obtained	  from	  the	  EUBAC	  dataset	  under	  the	  CAT-‐GTR	  +	  
Γ4	  model.	  Branch	  support	  values	  equal	  to	  1	  are	  not	  displayed.	  
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Bayesian	  consensus	  tree	  obtained	  from	  the	  EUBAC	  dataset	  under	  the	  CAT	  +	  Γ4	  
model.	  Branch	  support	  values	  equal	  to	  1	  are	  not	  displayed.	  
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Best	  RAXML	  tree	  obtained	  from	  the	  EUBAC	  dataset	  under	  the	  GTR	  +	  Γ4	  model.	  
Branch	  support	  values	  equal	  to	  100	  are	  not	  displayed.	  
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Bayesian	  consensus	  tree	  obtained	  from	  the	  ALPHA-‐PROT	  dataset	  recoded	  by	  the	  
dayhoff6	  recoding	  scheme	  under	  the	  CAT-‐GTR	  +	  Γ4	  model.	  Branch	  support	  
values	  equal	  to	  1	  are	  not	  displayed.	  
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Bayesian	  consensus	  tree	  obtained	  from	  the	  EUBAC	  dataset	  recoded	  by	  the	  dayhoff6	  
recoding	  scheme	  under	  the	  CAT-‐GTR	  +	  Γ4	  model.	  Branch	  support	  values	  equal	  
to	  1	  are	  not	  displayed.	  
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Bayesian	  consensus	  tree	  obtained	  from	  the	  EUBAC	  reduced	  dataset	  (i.e.	  minus	  the	  
10	  most	  divergent	  markers)	  under	  the	  CAT-‐GTR	  +	  Γ4	  model.	  Branch	  support	  values	  
equal	  to	  1	  are	  not	  displayed.	  
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Bayesian	  consensus	  tree	  obtained	  from	  the	  EUBAC	  reduced	  dataset	  (i.e.	  minus	  the	  
10	  most	  divergent	  markers)	  under	  the	  CAT	  +	  Γ4	  model.	  Branch	  support	  values	  equal	  
to	  1	  are	  not	  displayed.	  
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Best	  RAXML	  tree	  obtained	  from	  the	  EUBAC	  reduced	  dataset	  (i.e.	  minus	  the	  10	  most	  
divergent	  markers)	  under	  the	  GTR	  +	  Γ4	  model.	  Branch	  support	  values	  equal	  to	  100	  
are	  not	  displayed.	  
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Bayesian	  consensus	  tree	  obtained	  from	  the	  EUBAC	  He	  et	  al.	  2014	  dataset	  with	  
distant	  paralogs	  replaced	  by	  “X”	  under	  the	  CAT-‐GTR	  +	  Γ4	  model.	  Branch	  support	  
values	  equal	  to	  1	  are	  not	  displayed.	  
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Bayesian	  consensus	  tree	  obtained	  from	  the	  EUBAC	  He	  et	  al.	  2014	  dataset	  with	  
distant	  paralogs	  replaced	  by	  “X”	  under	  the	  CAT	  +	  Γ4	  model.	  Branch	  support	  values	  
equal	  to	  1	  are	  not	  displayed.	  
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Best	  RAXML	  tree	  obtained	  from	  the	  EUBAC	  He	  et	  al.	  2014	  dataset	  with	  distant	  
paralogs	  replaced	  by	  “X”	  under	  the	  GTR	  +	  Γ4	  model.	  Branch	  support	  values	  equal	  to	  
100	  are	  not	  displayed.	  
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Bayesian	  consensus	  tree	  obtained	  from	  the	  ALPHA-‐PROT	  dataset	  without	  
Jakobida	  under	  the	  CAT	  +	  Γ4	  model.	  Branch	  support	  values	  equal	  to	  1	  are	  not	  
displayed.	  
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Best	  RAXML	  tree	  obtained	  from	  the	  ALPHA-‐PROT	  dataset	  without	  Jakobida	  
under	  the	  GTR	  +	  Γ4	  model.	  Branch	  support	  values	  equal	  to	  100	  are	  not	  displayed.	  
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Bayesian	  consensus	  tree	  obtained	  from	  the	  ALPHA-‐PROT	  dataset	  without	  
Discicristata	  under	  the	  CAT	  +	  Γ4	  model.	  Branch	  support	  values	  equal	  to	  1	  are	  not	  
displayed.	  
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Best	  RAXML	  tree	  obtained	  from	  the	  ALPHA-‐PROT	  dataset	  without	  Discicristata	  
under	  the	  GTR	  +	  Γ4	  model.	  Branch	  support	  values	  equal	  to	  100	  are	  not	  displayed.	  
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Supplementary	  data	  S4:	  
	  

single-‐gene	  congruence	  tests	  
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Congruence	  tests	  using	  Conclustador	  applied	  on	  the	  datasets	  built	  in	  Derelle	  and	  Lang	  
2012	  and	  He	  et	  al.	  2014	  reveal	  an	  absence	  of	  incongruence	  of	  phylogenetic	  signal.	  
	  
In	  contrast,	  Conclustador	  clusters	  the	  ALPHA-‐PROT	  and	  EUBAC	  datasets	  in	  two	  clusters	  
of	  genes.	  However,	  two	  independent	  observations	  demonstrate	  that	  this	  incongruence	  
of	  phylogenetic	  signal	  is	  quantitative	  (i.e.	  different	  amounts	  of	  phylogenetic	  signal)	  
rather	  than	  qualitative	  (i.e.	  conflicting	  phylogenetic	  signals),	  a	  common	  artefact	  
affecting	  algorithms	  aiming	  to	  compare	  the	  phylogenetic	  signal	  between	  genes	  (Leigh	  et	  
al	  2011;	  Leigh	  et	  al	  2011):	  
_	  we	  estimated	  the	  distribution	  of	  alignment	  sizes,	  approximated	  by	  the	  number	  of	  
characters	  contained	  in	  the	  alignments	  (i.e.	  the	  product	  of	  the	  number	  of	  positions	  by	  
the	  number	  of	  species),	  among	  clusters.	  This	  analysis	  reveals	  that,	  concerning	  both	  the	  
ALPHA-‐PROT	  and	  the	  EUBAC	  datasets,	  the	  cluster0	  is	  composed	  of	  large	  single-‐gene	  
matrices	  while	  the	  cluster1	  is	  composed	  of	  small	  single-‐gene	  matrices.	  The	  alignment	  
sizes	  are	  significantly	  different	  between	  the	  two	  clusters	  as	  indicated	  by	  the	  two-‐tailed	  
Mann-‐Whitney	  U-‐Test.	  In	  other	  words,	  Conclustador	  has	  clustered	  the	  genes	  into	  two	  
groups	  according	  the	  size	  of	  their	  matrix.	  
_	  we	  then	  have	  independently	  performed	  ML	  GTR	  and	  CAT	  analyses	  (same	  parameters	  
as	  those	  described	  in	  Material	  and	  Methods)	  of	  cluster0	  and	  cluster1	  of	  the	  ALPHA-‐
PROT	  dataset	  to	  test	  the	  presence	  of	  conflicting	  phylogenetic	  signals	  between	  the	  two	  
cluster	  of	  genes.	  As	  expected,	  the	  large	  cluster0,	  representing	  two	  thirds	  of	  the	  ALPHA-‐
PROT	  dataset,	  gives	  a	  very	  similar	  topology	  as	  the	  one	  shown	  in	  Figure	  1	  (the	  only	  
exception	  are	  the	  deep	  Opimoda	  relationships,	  which	  are	  unsupported	  here)	  while	  the	  
small	  cluster1,	  representing	  only	  one	  third	  of	  the	  ALPHA-‐PROT	  dataset,	  recovers	  all	  
consensual	  eukaryotic	  supergroups	  but	  fails	  to	  infer	  their	  deep	  relationships.	  
Importantly	  enough,	  (i)	  we	  can	  not	  observe	  any	  supported	  difference	  between	  the	  
cluster0	  and	  clsuter1	  topologies,	  indicating	  that	  there	  is	  no	  conflicting	  phylogenetic	  
signal	  between	  the	  two	  clusters,	  and	  (ii)	  the	  Discoba	  group	  is	  found	  monophyletic	  in	  all	  
four	  phylogenetic	  trees,	  indicating	  that	  Conclustador	  did	  not	  detect	  any	  conflicting	  
phylogenetic	  signal	  between	  these	  species.	  
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Summary	  of	  congruence	  tests	  performed	  using	  Conclustador	  
For	  each	  dataset,	  the	  table	  indicates	  how	  many	  clusters	  were	  detcted	  by	  Conclustador.	  
When	  more	  than	  1	  cluster	  were	  identified	  (i.e.	  cases	  of	  incongruence),	  the	  value	  of	  the	  
CH	  index	  is	  indicated	  within	  brackets.	  
	  

dataset	   Conclustador	  analyses	  
Number	  of	  
clusters	  

CH	  index	  
value	  

Derelle	  and	  Lang	  
2012	  

1	   /	  

He	  et	  al.	  2014	   1	   /	  
ALPHAPROT	   2	   7.6428	  
EUBAC	   2	   8.3325	  

	  
	  	  
ALPHAPROT	  
cluster0	  
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Distributions	  of	  alignment	  sizes	  among	  clusters	  	  
The	  results	  of	  the	  two-‐tailed	  Mann-‐Whitney	  U-‐Tests	  are	  indicated	  on	  top	  of	  the	  box	  plot	  
graphics.	  
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Consensus	  Bayesian	  tree	  obtained	  under	  the	  CAT	  model	  from	  the	  ALPHA-‐PROT	  
cluster0	  
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ML	  tree	  obtained	  under	  the	  PROTGAMMAGTR	  model	  from	  the	  ALPHA-‐PROT	  
cluster0	  
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Consensus	  Bayesian	  tree	  obtained	  under	  the	  CAT	  model	  from	  the	  ALPHA-‐PROT	  
cluster1	  
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ML	  tree	  obtained	  under	  the	  PROTGAMMAGTR	  model	  from	  the	  ALPHA-‐
PROT	  cluster1	  
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Supplementary	  data	  S5:	  
	  

new	  sequences	  used	  in	  this	  study	  
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>Andalucia_godoyi@atp1 
MNLSAAELSHILEERITNSYKELNIDEKGRVLSVGDGIARVYGLNNIQAGEMVEFSSGIRGMALNLENDNVGIVIFGNDR
VIKEGDVVKRTGTIVDVPVGKELLGRVIDALGNPIDGKGPINGNRRRIEVKAPGIIARKSVSEPMQTGLKAVDSLVPIGR
GQRELIIGDRQTGKTAVAIDAMINQKSVNQAAGSDDKKKLFCIYVAIGQKRSTVAQIVRTLEEAGALEYSVIVAATASE
AAPLQFLAPYTGCTIGEFFRDNGMHALITYDDLSKQAVAYRQMSLLLRRPPGREAFPGDVFYLHSRLLERAAKMSDAE
GAGSLTALPVIETQAGDVSAYIPTNVISITDGQIFLETELFYRGVRPAINVGLSVSRVGSAAQVKAMKQVAGTLKLDLAQ
YREVAAFAQFGSDLDASTQQLLSRGARMTELLKQGQFTPMVVEEQVIVLYAGTRGYLDKIKVNEIHAFEESLLKLFKT
QHSDLLAKIRQEKQISKELDQNLAKIFGDFTANFVASKA 
>Andalucia_godoyi@atp2 
MAGRRTFAAVAHGRVTQVIGAVVDVQFDEQLPPILNALEVPLADNQRLVLEVAQHLGENTVRTIAMESTDGLTRGLA
VKDTGAPIMVPVGRECLGRIMNVIGEPIDGRGPISTKMRAPIHAEPPAFSEQSTSQEILITGIKVVDLLAPYARGGKIGLFG
GAGVGKTVVIMELINNIAKKHGGFSVFGGVGERTREGNDLYREMIESGVIKLDNDQSKAALVYGQMNEPPGARARVG
LTALTVAEYFRDQENQDVLLFVDNIFRFTQANSEVSALLGRIPSAVGYQPTLATDLGGLQERITTTKKGSITSVQAIYVP
ADDLTDPAPATTFSHLDATTVLSRQIAELGIYPAVDPLDSTSRMMDPRIIGQEHYDVARGVQKILQDYKSLQDIIAILGM
DELSEEDRLVVSRARKIQRFLSQPFHVAEVFTGRHGKFVELKDTISGFKGVMKGDYDDIPEPAFYMCGNIAEVLANAQK
MANA 
>Andalucia_godoyi@atp3 
MVAASKLRQAQRSCEGVRPFQSSLQQLLPGSVSNFTGSKHLIIAITTDRGLCGGVNSSVVKTTKKVLKELVANGSEVSIV
CVGEKGRDALVRECGKSMVKIINDVTRKPVNFLAASALSEEILSYPFDRCTIVYNEFKSVIAQVVTTGNIPSYDAYVADP
AGWGEYEFDSDQASLLYNFFEFSMATRILSALLENATSEQGARMSAMDSAARNAGDMINKLSLSYNKARQAAITSELI
DIISAAGAVSK 
>Andalucia_godoyi@cox11 
MRIEKKTIFLYLIAMILFMFALSYASVPLYRVFCQVTGYGGTAQILDYVPLVDEELPKRILTIRFNADVGVEMPWKFAPI
QKEMKVLVGESALAFYEATNPTDHDLIGISTYNVTPQQAGIYFNKIQCFCFDEQMLKSQESIDMPVFFFIDPDFLEDPRM
NEIDTITLSYTFFVADHA 
>Andalucia_godoyi@cytc1 
MLAGRLLSRALPFAAVVPMMSATLVASDDAVPAPSYPWDHLSPFSSFDHSSIRRGLQVYREICASCHSLSRVAYRNLVG
VAMTEEEAKAFASSVEVQDGPNDAGEMFMRPGKLSDKFVAPYPNEQAARAMNGGSYPPDLSLIVKARPQHEDYLFAL
LTGYGHASPAGVSLREGLHYNPYFAGGAIGMPQPLYDGSIEYEDGTPNTLPQLSRDVATFLAWASEPEHDERKLMGIK
YMGIMTVVAATAFFYKRHKWALLKSRRIEFRQPGK 
>Andalucia_godoyi@DLDH 
MFSISTVARRFSTSASHDLVVIGGGPGGYVAAIRAAQLGLKVACVEKRGSLGGTCLNVGCIPSKALLHASHLYHEAQHD
FSKYGVKVSGVELDLSTMMKQKGTAVTGLTRGIEMLFKKNKVDYYKGSGRIESATSVAVAPTVENGSASNASEVVLN
TKNILIATGSIPTELPFLKFDEKTVVSSTGALSLDKVPKKLAVVGGGVIGLELGSVWARLGAEVTVIEAAARCAPFLDEEI
GDQFVKIMKKQGLNIATNTKVLGADRTAAGIKLKLDSKDLGDSLEADVVLVSVGRKPFTGGLGLEKAGVELDRQGRV
VVDSHFRTKVPSIWAIGDVIAGPMLAHKAEEDGIAAAENMAGKAGHVNYDTVPNVIYTFPEVAWVGKSEQQLKAEGV
KYRVGKFPFVANSRARTNDQPDGLVKVVVDAETDKLLGMHIIGSLAGEQIAEGVLALEYGAASEDIARTCHAHPTLSE
AIKEACM 
>Andalucia_godoyi@DLST 
MSMAMSPMSVSSPSLFVAAPRCARRFFSSSPAIEDIVVPKMGDSITEGTVMGWLKNPGDAVKVDDVLVQLETDKITVE
VRSHVGGALQSQLANKGDAVKVGAIIAKVKVGAAGSTLTPAAPAAAAAAAPAATPAAAATTKASESAAEKKSEAKKT
AVTEEKKSAGPQIMVGAGELETRTPMSRMRKRIAERLKDAQNTYALLTTFNEVDMSALIEMRKVYGESFEKKHGTKL
GFMSPFVKASANALKNQPLINAVIDGTDIVYRSYVDVSVAVATPTGLVVPVLRNCQDMGFADVEKELGKLSEKARTGQ
LSMDDMQGGTFTISNGGVFGSLFGTPIVNPPQSAILGMHATKPRPVAVDGKVEVRPMMYLALTYDHRLIDGREAVTFL
KSIKEQIEDPRRIILDL 
>Andalucia_godoyi@etfB 
MKLLVGVKRVIDYAVKIRVRPDNLGVVTENVKMSMNPFDEIAVEECVRLKEKGVAKEVVAVTIGPKPSSEILRTALAM
GADRAIHVEVADGSTVEPLAVAKVLRALVAKEQPSAVLLGKQAIDDDANQTAQILAGLLRWPQAAFASKIAVAQDKA
SADIVREIDGGLETVSVKLPAVMSVDLRLNEPRYVTLPNLMKARKKALETVTPDSLGVDITPRLEILRVEEPAKRIGGRK
VESVDDLVHKLKNEAKVI 
>Andalucia_godoyi@grpE 
MSVFPTRRWFSNETSTPANNDQSKPTPSSSSSSSSSSANGSANANGNGNGNGNGEVMEGLKKQLEEASAKLKECESKY
LYALAETENVRTRARRDVENANKYGISKFAQSLLDVADNLQRALTAVSESDKKSSLFTGVQMTEKVLTKAFEVNGLV
KMSAMGESFNPEVHQAMFEMPGDKPGTIAAVLRDGYVLHGRTIRPAQVGVIKAKD 
>Andalucia_godoyi@prot_10 
MSNAETYKFQSDITQLMSLIINTFYSNKEIFLRELISNASDALDKIRHIGLTNKAALDTEPDLRIDIIPDKESNTLTIRDTGIG
MTKADLINNLGTIARSGTKQFMEALQAGADISLIGQFGVGFYSAYLVAERVTVISKHNDDDQHIWESSAGGTFEVTHDP
EGSVSGKKLTRGSMLILHMKEDQADYNDEKKVRDLVKKHSEFIGYPIYLFVKKTVEKEVEEEEAAEEKKPEGDEAKIE
DVTDAEEKKEKKSKKKVSETEEKFEHLNTAKPIWTRDPKDVTKEEYASFYKAISNDWEEHLAVKHFSVEGQLEFKAVI
YVPKRAPFDMFDTKKNQNNIKLYVRRVFIMDDCAEIIPEWLSFVKGVVDSEDLPLNISREMLQQNKILKVIRKNLVKKCI
DLFFEISENAEDYKKFYESFSKNLKLGIHEDTANRTKLAELLRYHSTKSGEEMTTLKDYISRMKESQKDIYYITGESKAA
VEKSPFLEACKKRDLEVLFMVEPIDEYCVQQLREFEGKKLVCVTKEGLVFPDETEDEKKSKEERKAQFEGLCKSVKEVL
GDKVEKVILGDRMVESPCILVTGEFGWSANMERIMKAQALRDSSMSTYMASRKTMELNPNHPIVDELRKRCAESVDK
TAKDLIFLLFETALLVSGFSLDNPADYANRIHRMIKLGLSLDGSSSSDDSSSSSAAAPEVSAVDSEMESVD 
>Andalucia_godoyi@prot_11 
VPEHCPGPSSETAGQTSACAGCPNQSLCASGAVRQPKDDPDIPIIRHRMSSVKHRVLVMSGKGGVGKSTLSTQLSLWLA
LLPASQLGAILAGQSASTPVSSAVGGNWWESYEALADSEKVQVGLCDLDICGPSIPTMLRLPPNPSVHASNAGVTPIYPT
IPVSLDDAHDATDVYLDNLAVMSIGALLPSESTAVIWRGDRKSAMVRTFLRDVDWGDLDFLFIDTPPGTSDEHITVSTT
LRDVGALDGALLVTTPQAVACADVRRQISFCKKVGIPILGIVENMSGYVCKKCKTETAIFRASEGGGEALAIEFGIPFLG
RIPLDGNVVRAGDAGVPLPDGIVARALHSVGCNLLHQIAAHQVASA 
>Andalucia_godoyi@prot_13 
MAKLTATSEEVLAAAKKWIRFVNASPTPFHAVSNVSTQLAAAGFTRLDERSEWSIQAGGKYFVSRNQSSLIAFCIGSKF
TPSQNSGFQVIATHTDSPVLKLKKASDVRRAGYQTVSVEVYGGVLLHTWWDRDLGVAGRVIVRKEGEDGLSSALQKH
LVCIDEPIARLSSLAIHLNREVNSDGFKFNAETHLHPVLHTLAEDLNRPIGSPLEGITQNHPPALMALLAAKIGCDAKEIV
DFDLSLFDTQAAALGGLLKEFVFTARIDNLLSTFCAVEALTGSLPSVADSDGVRLVAMFDHEECGSQSSHGADSQMLPD
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TMERIVESLVGAAPAAPATPAAQAGVKSGLQSVRQQAFAKSLVLSVDCAHAVHPNYAEKHHELLRPMINKGVVIKVN
NNQRYATNDLGVAAVVECAQRATQGSVALQLVQVKNDSPCGTTVGPILSSRLGVRTVDIGCPQLSMHSIREMCGTVDI
VHMERLMQSFIDHYPTVDKLLSSE 
>Andalucia_godoyi@prot_14 
LMDSAESFLSGSSSVVLENMYEQWQKDPSSVHPSWKRYFESFHATPLVRPAPKGHVSGSSSTSTSQISEAALRDSIKMM
QLIRAYRICGHLAADLDPLGLTLPQRHPELDPHSYGFSSTADDHKIFIGTELGGSSLNEQYAYQNFGDLVRKLKTTYTGR
IGVEYFHITDVQQREWISHQMEHGKPHDISKEEKRNIYSYLAQAEGFENFLAQKFNTAKRFGLEGGESTIPCLEVSLETA
AQLGVEAAVIGMAHRGRLNVLGNVMKKPFAQIFHEFKGEGNKGESTFFGSGDVKYHLGTSADRLIGGNSFHVSMTAN
PSHLEFVNPVVEGKTRAKQHFSGDTNRSRNMSILIHGDASFAGQGVVVETLSMSDLTHYSTGGTIHVIINNQIGFTTDPK
SARSSPHPSDSAKTVGAPIFHVNGDDPEAVAFVSRVAVAWRQRFQKDVVIDIVCYRRHGHNEVDQPMFTQPVMYKRIK
DLPSTLNLYTQRLIASGVFSEAELSSIRSEYAARLEADWAASKSYKPKASDWLEKNWQGFKTMAQLEGSRAPTGVPLE
VLRAVGIKVSTLPEGFAAHAGVARVYNNRLAAMQSGKNIDWALGETLAYATLVREGYPVRLSGQDCERGTFSHRHSV
IHDQNNGAQYIPLRHISSDQAFFRVTNSHLSEAAVLGFELGYSLEHPKLLVLWEAQFGDFANGAQVIIDQFITSGEAKWY
RQSGLTMLLPHGYDGQGPEHSSARLERFLQMSDEDPYIFQSDPWKQEQAINYSVANITTPANFFHLLRRQVVRDFRKPL
VVMTPKKLLRLKECASNIEDFAPNQAFRRVIPNTVSDATKVQDDKIRRVILCSGQVYYDLAEARSKRELESTIAIVRVEQ
IAPFPFLEVRDHAIAKYPNAEVMWLQEEPANMGSWSFVEPRLRTILREMGGVELTVRREPKYVGRKVAASPATGFSKV
HEEEQAAIINAALTI 
>Andalucia_godoyi@prot_15 
MSSSLVTKRDGSSVPFDREVLRSRIVPLCDGLDLTWVSIDLILDKVASGAPSLVTTTKIDELLAETAAYLTPQHPDYSVL
AGRIAVTALHKTTPSKFSETTTLLRNYVNPQTGTPAPLVSQELFEYVLEHKDVLDEAVDDSRDLGYDFFGFKTLEKSYL
LRIDGRVAERPQHLLMRVACGLNLSSSVSEVLSTYDMLSRRLYTHATPTLFNAGTPRPQLSSCFLVTMSDDSIVGIYDTL
KECAMISKYAGGIGLSVHPIRAKGSYIAGTNGVSNGLVPMLRVFNDTARYVDQGGGRRKGSFAVYLEPWHADIFDFLD
LKKGTGKEEMRARDLFYAMWIPDLFMKRVEANATWSLFCPHECPGLYESWGSTFETLYEKYEAAGKARRVVKAQEL
WFAILESQMETGTPYMLYKDAANAKSNQQNLGTIRSSNLCTEIIQYSSSEETAVCNLASIALPRFVSQIKNESEELSFDFE
QLYNVTRLVVRNLNRVIDVNYYPVEKASRSNFRHRPVGLGVQGLADVFMLLKMPFESEVARNLNREIFECLYFAALSE
SCALAEQSGPYETYPGSPVSKGILQFDMWAKDRVVLSGRWDWDGLRQRIHTFGVRNSLLVAPMPTASTSQILGNNECF
EPYTSNIYLRRVLAGEFPVVNNHLVRDLIRLNLWSEKMRNSIIASSGSIQNISGIPDSIKEIYKTAWEIKQRIIVDYAADRG
CFIDQSQSLNIFMASPNNSKLSSLHFYAWKLGLKTGMYYLRTRPAADAIKFTVDSSVVVSNEVKNADSSNTAENPAA 
>Andalucia_godoyi@prot_17 
AIRSQWRIYCQLSKYKLSSLVLVSAGFGFFSAGGSLLSVALPSLILGTGFQASSANTLNQLLEVKQDSVMMRTRKRPLPT
GAVSPRAALGYAIASAGVGSALLFAGTNLVTALLGVSTIVLYAGLYTPMKMMSKWNTWIGAVVGAIPPVMGYVATQ
ATSADAWAVLSTDPAPWILGAVLLFWQMPHFYAISWMCKKDYASAGYKMISVTDPASTGSASLRNTLALFPVSFAAV
AVGMCDPWFAATSSIVNGYYTWKAWSFSRQFGENAEESTRDQAARSLFKASIMHLPLLLALLVIHDNRKTKESAKND
GEAKDPDE 
>Andalucia_godoyi@prot_18 
MFGAFSKKFTAKNERVAKVTFQQVAGMDEAKQEVMEFVEFLKTPERFRKVGAKIPKGAILMGPPGTGKTLLAKATAG
ESGVPFFSISGSDFMEMFVGVGPARVRDLFKEARSQAPCIVYIDEIDAIGKPRGRGGGFGGNDERENTLNQLLVEMDGF
GENSGVVVLASTNVPLDGLDRALTRPGRFDRIIWIDRPEKSERVQIFMVHLKGIKLNPEVSVDRIANRLSELTPGFAGAEI
ANVVNEGALIAARRSAASVDLCDFEAAIDRVVGGLERKSRVLSPEEKKIVAYHEAGHAVTGWFLSNCDPLLKVTIVPR
GVAALGYAQYLPKEDFQYIRTEQQLLDSLCMALGGRAAEKISFNHLSTGAQDDLRRVTDMAYNVVSQFGMARDDDH
RLANLSFPRPQSGQMETQKPYSEDTAARIDHNVKSIVNAAAAKTENLLREKQQYLNTVAEHLLLKEVLHFDDLEKMLG
PRPRPSASFPISN 
>Andalucia_godoyi@prot_21 
MTIKLVLMGAPGSGKGTQAPKIKEEFCLCHLSTGDMLRAAVAAGSALGQKVKATLESGALVSDDLVVDLIKDNIHSTE
CKNGFILDGFPRTVVQAQKLDSMLGADKLDSVIELKANDELVIKRISGRLLHPASGRVYNAFFNPPKSPMTDDVTGEPLI
VRKDDAEPVVRKRLEAFHAQTVPVLDYYHKKGILTTLDADQGVNKVYSQIQKILNSCKNNQQAKKHAA 
>Andalucia_godoyi@prot_24 
DPAHAHTHTHATNNPMTGEVYSSRYHELLATRKRLPVYEHQSTVLSLVSQNRATVIVGETGSGKTTQIPQFLALDPQFL
SSSPSVPSASPHFSNGAAAGPMCVACTQPRRVAAMSVATRVAEEMDVELGTAVGYSVRFEDRSTPGVTRLKYLTDGM
LLREAMFDPLLSRYSVIVIDEAHERTVATDILMGLLKGLLFGSNGDANGKGKRKAARPDLRVVVMSATLEARKFQEYF
GGAPLLSIPGRMFPVQVVYAPEPVRDYFQEAVRTVLSIHRTEPVDGGDILLFLTGEDEIEDACRRLEGESGSGLSCLPLYS
SLPPAQQQKVFRKTGPGVRKVIVATNIAETSITIDGVVFVVDPGFVKQKIFNPRTRVESLQVTPISQAAADQRKGRAGRT
RPGKCYRMYTEASYASDLMPQSFPEILRTNLAMVVLQLKKIGVDDLVHFDFIDPPAPEVMMRALELLHSLGALDDDCN
LTHDGHLLAEFPLDPQLSKMIVASPKFHCSNEAVILASMLSVQPPFVRPKEKDREREADESHRDFQHSEGDHLTLLEVY
TAYKSQPRSSVDVWCRRRYLNPRSLRMADDICTQLVRLMQKLRLPLLSPRDSRELYASVQKTVIAGFFMQVAHLERAG
FWMVVKDNQPVLLHPSTSITYKPEWVVYNEFVWTSQKYIRTVTAVSPEWLIEAAPHFFAVNEDFPEGEAKRILARIWK
KVHDKQLAAVTWIDRMLRLAFERYPIV 
>Andalucia_godoyi@prot_25 
MPALSPTMTKGNLARWRKKEGDKFKPGDILCEIETDKATLEFEMTESGYLAKILAVEGTQEVSVGSAIAVAVDSEAEIA
GAKNYSSNTASSASASASASAPAPAPAPAPAPASSAAATAASTPASSIPSTVAASSNASAGDRVFASPYAKKIAGENNVN
IAEVKKLNSGPRIVSADVNAHLASRSSAAQETAGAASTTASSISAAAGAGNVFTDVSLNAIRKRIAQRLFESKSTIPHYYL
TVEIEMDALLAVRSALNESLSNNSLLKDKKAKLSVNDFVIKAASLANKLVPEANSSWQGSFIRTFHNVDTNIAIATPNGL
VAPLIKGTDTKGLVDISSAVRELADKAKDGKLSPEELQPGTFTISNLGMFGVSQFAAIINPPQSCILAVGSAKKAVLVNE
DAAKNSAERFREATVLNATLSCDHRVVDGAVGAQWLQHFKRLLENPSQMLL 
>Andalucia_godoyi@prot_26 
HPFLSEASSNVIDGSVDTSSEAYRKNYAYNHGLAQTLQQRIAHVKLGGDEKAREKHVERGKLLPRQRVELLLDPGSPFL
ELSQMAAYNVYNEDVPAAGIITGIGRIHGRECMVVANDATVKGGTYYPLTVKKHVRAQEIAHTNNLPCVYLVDSGGA
NLPNQAEVFPDRDHFGRIFFNQANMSSAGIPQIAVVMGSCTAGGAYVPAMADESVIVRKNGTIFLGGPPLVRAATGEVV
SAEDLGGADLHCRTSGVTDHYAYDDRHALYLARRIVSNLNTYGQSGKKVFDMRRDSEAPLYDAAELYGVIPQDVRQP
YDCRKIISRLVDGSRFDEFKAMYGDTLVTGFSKIYGMPVGIIANNGVLFSESAVKGAHFIELCAQRRIPLFFLQNITGFMV
GRKYEAGGIAKDGAKLVMAVACAKVPKITLVTGGSFGAGNYGMCGRAYDPRFMYMWPNSRISVMGGEQAASVLAQ
VKRDNIEKAGKQWTAEEEEAFKNPIREKYEREGDPYYSSARLWDDGVIDPAHTRQILGLSLSACYNAPIEQTTFGVFRM 
>Andalucia_godoyi@prot_32 
DVQLEVREGQSLVALQGPFAHRYLKPILESATGAPALEKVSFLQSFITTIPRLDKNARITVSRLGYTGEDGFEISVPDKFV
NQFCQMLLDAKLQDTSAKVEWAGLGARDVLRLEAGLCLMGHDMNPEINPWEANLGWLIGKRRRQEKGFLGDAVLF
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GEQAQPKQIRVGLVVDGMPAREGAVILGEGNGKITSGCPSPCAKLNIAMGYVDTKQAVAGTKLKVQVRNKELDAVVT
EMPFVPTRYYRAPKE 
>Andalucia_godoyi@prot_33 
MWEALRKKPEVDVVVIGGGATGSGIALDASLRGLKTLLVEADDFGCGSSSRSTKLVHGGVRYLEKAVKDLDMGQYH
LVREALAERGVFLRIAPHLAEALPIMTPLYSWLEVPYVYAGLKVYDWLSGSASLHSSYYLSADEARKTFPALRAHDLK
GAVVYYDGQFNDSRMNVSIALTAAAHGALVFNHMFVSDLLVREVATDGSKMFQRGGAKGAKNIVFDFEKKPGDAGD
GGEAIVPKYRKEVSGVVLRDPETNATLAVSAKVVINAAGSFSSSIRNMDPTSATREEALSNAKEKSKERIGSVGIHVVLD
KEYSPSTMGMLIPKTADGRVLFVLPWMGKTLAGTTDRPMKITDNPSPNPEDVAYILEYINKYLDVSAGPKDVRSAWAG
VRPLAHLDEKSVVDGTANVSREHAIDVSAAGLVSITGGKWTTYRRMAEESLDEALRVAGNKIAYPASCKTTKYQIIGA
HGYSVDLAGHLEKEHKLEKEVARHLAQAYGDRAVEVLSMDPSGKRAKITSQLPALEAEVLYAVRKEWASNAIDVLCR
RTRVAFLDRAGAMSAIDRVVAIMGNELKWSASRRKEEAAKTRSYIATMTGLSD 
>Andalucia_godoyi@prot_34 
MLEVDWTAAGGWGAPRIVPYHNLSISPASSSLHYALQCFEGLKAYVDDQNQIRLFRPEKNMERMISSCARLSLPTFDGK
ELLESLKKLLVLEKSWIPKARGYSLYIRPTCISTDTTLGVGSPQAAKLFIILSPVGPYYKEGFNPVRLFADDKNVRACVGG
TGGYKIGGNYGGTIMPQKQAASKGFAQVLWLYGDRQYVSEVGTMNFFVLWKNEKGERELVTAPLDDGTILPGVVRD
SILALARKEHADEMKVSERLFTIADLTKAIDEGRVEECFGAGTAAIVSPVKGIHFAGKDYIVPIDEKLNAGKFTSLLANKI
MDIQYGRKPSPWSVVVQE 
>Andalucia_godoyi@prot_35 
ADGKEAAWNTGGSGNGSGSSERGPLSWKSAALQLGLMTIAGGGLYYWYDQEKRQKATASSKVQSYGGVKIGGPFSL
TDTMKRTVTEEDFKGKFAILYFGFTMCPDVCPTEMDKLTAAVNRIEKRYGSGIVQPVFISVDPKRDSPERIKAYLADFHP
SFIGLTGTYDQIADVTKKFRVYWSKPDDSAGDDYVVDHSIIMYVLHPSGEFIDYYGKNLNADEVTQKLTAHIEKYMDS
KK 
>Andalucia_godoyi@prot_36 
MISRRLFSTAVAAGSRTVTLFPGDGIGREISSALQKVFTAASVPVVWDTYDVGAEAAERTGSLITKEALDSVLRTGVCL
KGPTATPIGKGHKSLNVTLRQTLDIYANVRPAKTIAAVPTRYEKVDIVIVRENTEDLYAGQEAVITDGVNISLKIITEKAS
TRIAKYAFEYAVANGRKKVSAIHKANIMKLTDGLFLECCRKVAKEYPQITYDERIIDATCMMLVQDPTKFDVMVLPNL
YGDIVSDLAAGLIGGLGLTASSNYGQKAVLFEAVHGTAPDIAGKDLANPSALLFSGAMMLRHLGLKTHADQIENAVLK
TLKGSVKTKDLGGNSTCSEFTNHVIKNL 
>Andalucia_godoyi@prot_37 
MLLSRFLWPPTASAAATGTGTSPSPRKVRFLVCSSIALLTSSKLVAVCIPLSLKYAIDSLSAAPTVSTTVLTTALAAVACY
GGLRILSSLFSELRSALFSRVSEHSSAVLLAASHAHLSTLPSPFLAATSPALLFRTIERGVDGLSFLLSATALHLFPAFLELS
LACIVLSSLLSPFYAIGALASVGIYGGFTLWVTKARTVIRRRMNEADNRATTAAMDSVTNYETVRYFNGELLEKGRLG
ALLKAYQKEAIAAHESLAVLNFGQGAVMALAVASMMGASVVGVANGTCSVGDVVLVNGLLMQIAVPLGFLGSLYRE
IRQSIVDLEALIVLLKMEPAVAAQQQQWFLGGEKEETARIFATREMAESSNVTLSHLSFAYPSRSPSTSSSTSSSNPSSSSS
SSSSSSAAPSSSLPERMVLTDVTFSVEAGTSVGIVGPSGSGKSTLTRLLYGLLTPTSGDLLLGSASLRTIDADSWRRFVGV
VPQDIVLFNDTLLHNILYGDAEYRQRRSENGDACTTLGSLPAAMKDRLEDVLKRARLLELVQRLPMGVESVVGERGM
GLSGGERQRVAIARAMLKDAPILVCDEATSALDSATERAVMDALRDLAKNRTAVVIAHRLSTVVMCDKIVVLDQGRIV
EEGPHHELLANGGLYARLWKQQHDRLPTVDKKHESF 
>Andalucia_godoyi@prot_4 
FRLLSRRLFSSNSFTPSDVLRNTRNIGISAHIDSGKTTLTERILFYTGRIHEIHEVKGKDGVGAKMDSMDLEREKGITIQSA
ATYCTWKGNQVNIIDTPGHVDFTIEVERALRVLDGAIMVLCGVSGVQSQSYTVDRQMRRYGVPRVAFVNKLDRQGAS
PFRVTQQLRDKLKLNASLLQVPVGVEENFRDIVDVIREQTMHFEGDRGEKLVLSDTIPTEVRERVKDIRQELVDRLGDID
DAIAEQILNEEHPSAEQIEAAIRRQTLALKFTPVFCGSAFKNKGIQPLLDGVLKYLPSPTEKAINALRITQGNDELGNPTSV
ETPITLTSDPSLDCVALAFKLDDGRFGQLTYVRVYQGTLRRGDNLVNVSSGKKFKVPRLVRMHSNEMEDVEELSSGEIG
AMFGVDCSTGDTFLSGNSAEKIAMSSMFVPDPVMSLAVAPTKKDTASNFSKALQRFSKEDPTFRVSFDPEAKTTMIAG
MGELHLEIYVERMKREYKCDVTTSAPYVAYREAITGKVTFDYTHKKQSGGAGQFGRVAGYVEPLPPNAETKFEFVNGI
VGNAIPPAFFPAIEKGFREAVTKGPLIGHPVWGVRVVLTDGAAHSVDSNEMAFRMAAMGAFRSVFAATSGEARPVILE
PVMKVQVSAPVEFQGVVMGGLNRRKGTITNATTESDFVQIDCDVPLAAMFGYSTDLRSATQGKGEFSMEYKQHSPVP
QSSQEELINEYKKKRKDEAA 
>Andalucia_godoyi@prot_5 
MSNERVYDNETFLFTSESVTEGHPDKLCDQVSDAVLDACLAQDPNSKVACETASKTGMVMVFGEITTSAVLDYQKIVR
EAVKNIGFDSSDKGFDYKTCNVLVAIEQQSPDIAQGVHVGKKDEELGAGDQGIMFGYATDETPELMPLSHLLATKIAA
RLAEVRKNGTLPWLRPDGKTQVTVEYTKDAQTKALTPVRIHNILISTQHAPEVDNETIRAALIEHIIKVVVPAKYLDNET
IFHINPSGRFVIGGPQGDAGLTGRKIIVDSYGGWGAHGGGAFSGKDPSKVDRSACYMARWIAKSVVASKLARRALIQLS
YAIGVADPLSINIETYGTNAIPEAKILEIIKKNFNCRPYQIIKELNLKRPIYSKTAAYGHFGRELPEFTWEHPKQLNVE 
>Andalucia_godoyi@prot_6 
DFDFFSNDESRATRTSPWRRTRIICTIGPKTQSVDMLKQLLDSGMNICRLNFSHGSHEYHQQTVDNIKIARQEANKICSIL
LDTKGPEIRTGNVDPSIEGGEFVLKKGQKLTVEAGKEAVKKPCTPERIAIDYENAVKRLKAGGSILINDGMLGLKVLEVF
PDENRCVCEVMNTSVFSSKKGVNLPGVEVDLPAMSEQDKLDIAFASKNWLDYVAASFIRCADDVHAIRKLLSSDKERH
GHNVKIIAKIENQQGLDNFDEILAAADGIMVARGDLGVEIPFEKVCLAQKMMIAKCNAAGKLVVTATQMLETMIYSPY
PTRAEATDVANAVFDGTDCVMLSAETAKGAYPLEAVDRMARICAGAEAVFDNQGVFHSLHDRASKLQLSLDEAIALS
AVKTANDLGASLIVTYTNSGRTARLVAKYRPSALVFCMTPFDRTARQILAYRGL 
>Andalucia_godoyi@prot_7 
MAAVPGYISDRVSIFERLWAEHEKEIAAAKERNVAITITLPDGSAKQGIKDVTTPLEIAAQISKKLGQEAILAHVVFEGDA
QAAPPAFDDDATDTAGAAGAAGAEKDAEAKGIEWDVQVPLPASCKLTLFTYDSEEGKEVFWHSSSHLLGAALEAVYP
DVKLNRGPPLEDGGFFYEGGMSGVVREEDFAKIEKYVEGFTAGRGHPFQRLLVKKSDAVELFKYNPYKMHILTTRVAD
DGFCTVYRCGSFVDPCKGPHIPATNLVRAFKVTKNSAAYWLNDATKDSLQRVYGISFPQQKMLKEWITFQEEAAKRD
HRKIGKDQELFFFHNLSPGSCFWLPHGGRIYDRLMDYIKGLYRVKGFDLVVTPNVYNVDLWKQSGHWQNYQEHMFA
FEVEKEVFALKPMNCPGHCLMFAHRTRSWRELPIRFADFGVLHRNEFSGALSGLTRVRRFQQDDAHIFCMSSQITSEIRG
ALQFMKEVYGIFGLGFELRLSTRPAKFLGDVELWNRAEDQLREALGEFGEPWSVNPGDGAFYGPKIDVTVLDALKRKH
QCATIQLDFQLPIRFNLEFQGESSVERPVMIHRAIFGSVERFIAVLTEHTAGKWPFWVSPRQVILVPVSEHYLEYAMEINT
RLLKEGFWSTVDTTDRTLSKKVREAQLSQHNFILVVGKEELEAKTVNVRTRDNVVHGSKTIDDLVADFKQLCAEYK 
>Andalucia_godoyi@prot_9 
MLRFASSSVRRRGFASSSFWKYVEEGPLDANKATTVALKADPNPNKVNLGEGIYKDDTGKCPVLPCIREAEARLAKAN
ADHEYCPISGIPSFCKSASQFAFGADSSLFKENRIATVQTLSGTGALRIGADFVAKFLPKATPVFISDPTWVNHRALFQTA
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GCEVRTYKWYDKAKNALDIDGCLKDLRNAPLRSVILLHACAHNPTGIDPTMEQWKKISDACLERNHIVFFDNAYQGFA
SGDPDKDAAGFRHFINQGHQLIVAQSFAKNMGMYGERVGALNIMTGSEQETTAVDSQLKIIIRANYSSPPLFGARLVDM
VLSEPALKKQWFVDVKEMADRIALMRSSLVQNLGKAGSKLDWSHITNQIGMFAFSGLGEKQVMKLRSDFSVYMNKD
GRMSIAGINSRNVEYLAKAIHEVTRS 
>Andalucia_godoyi@HslVU 
MKPKDIVAELDRFIVGQHEAKRAVAIALRNRWRRQQLTDKLAQEVSPKNILMIGPTGVGKTEIARRLARIAQAPFIKTE
ATKYTEVGFHGRDVDQIIRDLVDVSISQTRNILKDQLKPKIHDKIERRILDKLVGEDASPATVDAFRKVLADGDLENREI
EIVVTEKVPAQANPEPGGMMNVNDLVVKLGLAGPRMSKKKLPIKDCRALLEEEELDKMLNHETVVREAVRNVEENGI
VFLDEVDKIVTKSEYRYGTDASSEGVQRDLLPLIEGTTISTKYGNVKTDHILFIASGAFHHVKPSDMLAELQGRLPIRVEL
KGLNQQDLYRVLTEPEFNLIKQQIALINSENVSLLFTDDAIREIAAVAFEVNSTVENIGARRLATILERIMEDISFNASEYA
GQGMTVSKESVRQKVGDMLLKTDLSKFIL 
>Andalucia_godoyi@Hsp78 
MIMLRSVCKRAFFSVPKRPIASLAQPWLHACAGPVPDVLAVRYAPVKGRRFYSQSPSGPNMNAWVSPDAQPAGANLK
KFTVDLTQKAKDGILDPVIGRDEEIRRMIQILSRRTKNNPVLIGSAGVGKTALAEGLATRIVDGLVPDSMKNKIVLSLDV
GSLVAGTSMRGEFEARLKGILKDIEKDKDQYILFIDELHLLVGAGQAEGGNMDAGNMLKPALARGEIRCVGATTLDEY
RKYIEKDAALARRFQSVYVAEPTVEDAISILRGIKERYEVHHGVRIADGALVAAAQLSHRYITDRFLPDKAIDLIDEAAS
RLRLQQESKPEQVEAQEKKIIQLKIEREALRQESDKASKQRLTTLESDLAAREKEFNQLVGQWQAEKRKLEEAKSFKQK
IEAARRELDNAQRMGNWTRVAELNYSVIPHFEQQLAELEQQQQVAAASSAGGRLVSSTVTAEDIAAVIARQTGIPVAS
MVQTERDKILHLEDTLRSQVVGQEEAIHAVANAIRLSRAGLKSASRPISNFMFVGQSGTGKTLTVRAIAQALFNSADAM
TVINMAELGDPQLSVSKLLGASAGYVGYEEGGLLTEPVRRRPYQVVLFDEFEKAHRNVQHVLLRIMDEGFITDGHGRK
VDFRNTLIVLTSNLGSEALAAMPENTPRKVQKDAVMEAVREHCAPEFINRIDEIILFNRLTMKDMHAITELRIKEVAANL
SDRGIGLKVDSLAKDWLSRRGFDPAYGARPLRRVLQQSLLSPLAVKMLNGDVPEGSTVQVTCNPVTADVVDLEQALQ
FTISPP 
>Andalucia_godoyi@mHsp60 
MLRRTVASNLRFFATGKDIKYGVEARDLMLRGINKLADAVQITMGPKGRNVIIEQAYGSPKITKDGVTVAKNIEFRDRH
ENLGASLVRGVASKTNDAAGDGTTTATVLTRAIFSEGCKAVAAGMNPMDIKRGIDKAVASVVAHLKSQSKSISSKAEI
AQVATISANGDTAIGDLIATAMERVGKEGVITVSDGKTLVDELEVVEGMKFDRGFISPYFINNPKTQKVEFENPLIFVTD
KKLSSLQSILGVLEEVVRMQRSLVIIAEDVDAEALTTLVVNKLRGGLKVAAVKAPGFGDNRKANLQDIAVLTGAQVLS
EEVGMKVEEANAGMLGTCKKITISKDDTIILNGGGDAQAQRERVEQIKDAINLTTSEYEKEKLQERLAKLNGGVAVIKV
GGASEVEVGEKKDRIIDALNATRAAVEEGIVAGGGSALLYASRELDKLQGENFDQGVGLKVIRNAIRVPARTICDNAGH
EGAVVVQNILSHQGSFSYGFNAATGEYVDMIKNGIIDPVKVVRTALSDAASVSSLLTTTECMIVDLPEEKTAAPAAGGM
GGMGGMGGMGGDMF 
>Andalucia_godoyi@mHsp70 
MFRASSRFISRTGLRPRVFSAAKSDIIGIDLGTTNSCVAVMEGNTPRVIENAEGMRTTPSIVAFTKDGQRLVGQPAKRQA
VTNPENTVYSAKRLIGRAFDDAEVQKEKKMVPFKISRHTNGDAWVEVMGKGYSPSQIGAFVLMKMKETAETYLQRPV
TQAVITVPAYFNDSQRQATKDAGAIAGLEVLRIINEPTAAALAYGLEKGSNKTVAVYDLGGGTFDISILEMGNGVFEVK
STNGDTFLGGEDFDQTCLMYILNDFKQQHGIDLSGDRLAMQRLKEAAEKAKIELSSAMNTEINLPFITADASGPKHLMM
SLTRAQFEKLTSDLMDRTVEPCQKALKDAKLSPADINEVILVGGMTRMPKVAEVVRKIFNREPYKGVNPDEVVAVGA
AIQGGVLKGEVKDVLLLDVTPLSLGIETLGGVFTPLISRNTTIPTKKSQVFSTAADNQTQVSIKVLQGEREMAADNKVLA
QFDLIDLPPAPRGVPQIEVTFEITPDSIVEVSARDKATGNVQKVQIQSSGGLRKEEIERMVREAESHKDADKKRKELVEV
KNEAESIIHTTEKNINQYKDKVDAAVVDGCRKAVAALREAMTKDDLEAVRQATTAVQQASMKIGEAFYKATGGSQST
GTAQEQKGNTMDAEFKEKK 
>Andalucia_godoyi@mrl3 
MSTSAFPRRTGLLATKIGMTAEWDANGTRVPLTVLRVVPHAVSQVKTEDTADGYTALQVGVTVGVSKHISKPVTGHL
AKAGIAPRGAIAEFRVTKEGLLPVGSMLSVLHFVPGQAVDLRGVTTGKGFQGVMKRWGFGGLAASHGVSVSHRSHGA
TGQRQDPGRVFKGKKMAGHMGHEWRTIQNLRVYKVDPSRGLLYVKGGVPGPDRAVVHVEDAIKNRDQLSLLPFPTRI
LADGEDLASMKPEVMSKILTTRIIQTQVRSAPKIPGQAKTAQKGTAEKK 
>Andalucia_godoyi@mtif2 
MFRLSSALVCSRFIGDVVGISKPLLRVGGAARFFASTGGFASRRGGPAASKNNNNDDDGYDGPHYSFGSKSNRVQKMK
SAATSKSSRSAPRHGHSSKREEVAPEKTVRIVDSMSIREFAVALGIRPKILLKNLTSNAKSQYYNQKVKEEDIMNPYEAE
EIAMDMDVMPIRAFAATAAETLQGVSSSFTTKESPFSNAHNVANGTSGAPAATHNQSSHGSSALSYGELLQKYNPVFTS
EQVSQFPLRAPVVTVMGHVDHGKTSLLDALRNTNIVSHEAGGITQHIGAFRCSFPDSAGGTKYITFIDTPGHAAFSAMR
AKGAQCTDIVILVVAADDGVMPQTVEAISHAKAAKVPIIVAVNKIDKSGAEKNLSRVYQELMEHGLVPEPYGGDTTTV
LVSALKRLNLDKLLEAIDFQAEILNLKAPVQGRARGVVLEARLHKSMGPIATVLVRMGTLKVGDVVVAGSAFGKVRA
MRDPSASELLVSHAHGAQHQDLAECSPSVPCVISGFKELPNAGDIVMVVESEQEAREIAERSKGAIEQRKQYQFDLSKL
SSVADGASESMQKKEIPCIVKADVSGSVEAVVGALAKLNHPEITLKVVHAGVGPVSASDIALSEACMADLPAVVIAFNV
RVLARSPGVVVRPYRVIYHLVDDMKQHLADFLDPRTEESILGKAAVLEIFNISKKRTNAAAANANVQGRVLVVGCKVV
DGMLWGKGKADALYRIYRKGSLLAEGLRVTQLKRFQDDVDKVAKGNECGLLLELDGSGIEPQRDDEVICYELKNVKR
TWDEDVVPQSAASVKEELVRKHR 
>Andalucia_godoyi@nad10 
MTVNNKAEFVVSQMDQLVNWARTGSLWPMTFGLACCAVEMMHSAASRYDLDRFGIIFRPSPRQSDVMIVAGTLTNK
MAPALRKVYDQMSEPRWVVSMGSCANGGGYYHYSYSVVRGCDRTI 
>Andalucia_godoyi@nad11 
MVIVFVDGHQVNVEKGSTILQACAQVGVEIPRFCYHERLSIAGNCRMCLVEVEKSAKPVASCAMPVMEGMKVFTNTN
LVKKAREGVLEFLLINHPLDCPICDQGGECDLQDQAMAYGSDRGRFYEFKRGVDDKNIGPLVKTIMTRCIHCTRCIRFA
AEIAGVEDLGTVGRGRDTEVGTYIEKAFQSELSGNVIDLCPVGALTSKPYAFTARSWELKSTESIDVLDALGSNIRIDVR
GSEIMRILPRLNDDVNEEWISDKTRFAYDGLKRQRLTTPMIRQNDQFIQVSWEDAFETIRKKLSPQSKVQAFAGDLADT
ESLVVLRDLFHGLGTQKVQSLAIPTHLSPDLRVNYLANTTLAGLEDSDVCLLLGINPRFEATLVNTRLRKSVLLNQLSVY
SIGNEVDLTYPHTHLGNDVALFAQIVEGRHPFCQVLRKAKKPTLLIGKAFLETQSFSLVEELTRYLPLVQKDWNGVNVI
HLHASSVGSLDVGYQSHSSSDYFKNDSVQMTYLLGVDDEAFVRQVRQQSEFVVYQGHHGDVGALYADVILPGSAYTE
KTSLYVNLEGRPQKTKLAFYPAGEARQDWKILRALSEYLNVSLPYDDEAALEKRLSEIAPHLSSIGKIQKAD 
>Andalucia_godoyi@nad7 
MNFGPQHPAAHGVLRLVLELNGEVIQRADPHIGLLHRGTEKLIEYKTYLQALPYFDRLDYVSMMSQEQAYSLAVEKLL
QCQVPLRAQYIRVLFGEITRLLNHLLAVTCHALDVGAMTPMLWGFEEREKLMEFYERVSGARMHAAYVRPGGVSQDL
PLGLCDDLFTFAEQFSSRLDELEEMLTNNRIWRQRLVDIGIVSLDEAMAWGFSGVMLRASGLPWDLRKHQPYDAYHLV
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DFDVPVGTNGDCYDRYLIRVEEMRQSLRIIMQCLNQLPEGVVKVDDKKISPPSRSDMKQSMESLIHHFKLYSEGYSVPA
GETYTAIEAPKGEFGVYLVSDGGNKPYRCKIKAPGFSHLQGLDMMSKGHMIADVVTIIGTQDIVFGEVDR 
>Andalucia_godoyi@nad8 
MKLMERSAHVLFLSELVRGLVVTLQYFFKEKVTLNYPHEKGVLSPRFRGEHALRRYSTGEERCIACKLCEAICPAQAITI
EAEPREDGSRRTTRYDIDMTKCIYCGFCQEACPVDAIVEGPNFEFATETHEELLYNKEKLLENGDRWETEISANLSSEYL
YR 
>Andalucia_godoyi@ndufv1 
SLFSTAPPTAASTTPAAPAAPAAPVKTKFGDLSDEDRIFTNLYGERDVYIEGALKRGDWYRTKDLLSKGVDWILGEMK
ASGLRGRGGAGFPSGLKWSFMPKVSDGRPSYLVVNADESEPGTCKDREIMRHDPHKLVEGCLVAGFAMRAKAAYIYI
RGEFYNEALVLEKAVAEAYAKGFLGKNACGSGYDFDVYIHRGAGAYICGEETALIESLEGKQGKPRLKPPFPANVGLY
GCPTTVTNVETVAVSPTILRRGSSWFASFGRKNNAGTKLFAISGHVNRPCVVEEEMSIPLRELIEKHAGGVRGGWDNLL
AVIPGGSSVPLLPRKVCDDVLMDFDALRDVRSGLGTAAVMVMDKSTDVVKAIARLSKFYKHESCGQCTPCREGTGWL
MNLMDRMVAGNAEMEEIDMLEEVSRQIEGHTICALGDAAAWPVQGLIRHFRPEMEARIRQYKTSQQATLSAKH 
>Andalucia_godoyi@ndufv2 
MHVDTPDNNANTPFDFSPELYKRIDQILAKYPPNRKRSATLPLLDLAQRQCGGWVPLAAMNKIAQLLEVAPIRVYEVA
TFYSMVNRKPVGKYHLQVCVTSPCMVKGSDEILHALEKHLGIHLGETTADGVFTLGEMECMGCCVNAPMIAVADYSN
PPEWRYDYYEDLTTETAIKVVEALRKGDKTLKIGPQNGRKNCEPQGKKTSLFGEPRGPY 
>Andalucia_godoyi@nsf1 
MTRLFPSVIRSSSSLLSKRLLSTSLSSSVSVTTDEGRSIYLDLQATTPVDPRVLDAMIPLYTFQYGNPHSRTHMYGWETQ
DLVEQSREQVATLIGASPTDVVFTSGATESNNASIKGLAGFYGQKKRHIITTQIEHKCVLDSCRHLEQQGFKVTYLPVSA
SGIVDLDLLKRSIQPDTLVVSVMAVNNEIGAIQDMPAIGKLCRENKVFFHVDAAQAVGKIPVDVNEWNCDLMSISGHK
VYGPKGIGALYVRRKPRVRLEPIIHGGGQERGLRSGTIPAPLVVGFGTACKVAKEEMTRDSAHITKLARRLYDGMTQRI
QHVQLNGPPLGDPMRYCGNVNLSFSFVEGESLLMALRGIAVSSGSACTSASLEPSYVLRALGVEEELAHTSIRFGIGRFT
TEREVDFAIALCAGQVDRLRQMSPLWEMVQEGIDLKSIQWSGH 
>Andalucia_godoyi@odpA 
MPATALAEPSTTVTTSRDELFTFLRTMSLIRRVEIVSDQQYKARMIRGFCHLYSGEEAICTGMEAALDQSRDAMITAYR
DHGNHIVRGGSAEEVFAELFGRATGMSKGKGGSMHFYNAKKLFFGGNGIVGAQCPVGAGLAFGAQRLGTGGVSVSC
YGDGAANQGQIFEAMNMAALWKLPAIFVCENNQYGMGTSTRRGSADDNYYSRGHYIPGIKVDGMNVLAVKEATRVA
REYAVNHGPIVMEMSTYRYSGHSMSDPGVSYRTRDEVQKVREERDPIERLKGIMLEAKAATEADLEAVEKEIKIQVDE
ALAKALAAPEPEPSQLTADIYVGKYEGTIRMVEKS 
>Andalucia_godoyi@odpB 
MSILSRRVSSFVLRRSFSSAPASPTATITVRDALNQALDEELSRDPRVFVMGEEVARYNGAYKITKGLHDKYGDSRIIDT
PITEAGFAGITVGAALMGMRPVCEFMTFNFSMQAIDHIVNSAAKARYMSGGQLGAPIVFRGPNGSAAGVGAQHSQCFA
AWYGSVPGLKVLSPFNALDARGLLKAAIRDDNPVVFLENELMYGTAFARTPEFDDVDFTLPIGKANVEREGSHVTVVA
HSRAVHTALEAAKLLAEKDGISVEVINLRSIRPLDIPTVIASVKKTNRLVTVEEGWPLFGVGAEIVAQIMESPAFDFLDAP
IERITGADIPMPYAKNLEAMAVPQPQNVVNAVKRTLGKL 
>Andalucia_godoyi@PCCB 
MFRFSPFLRSAGAHRAVAFPERLATIRSTAQLGGGQARIDTQHSKGKLTARERLQVLLDPSSFRETDALALHRCTDFGM
DKQKFYGDSVVTGSGTIHGRLVYVFSQDFTVFGGSLSAVHAEKICKIMDAAVKVGAPVIGINDSGGARIQEGVDSLAGY
ADVFQRNVLSSGVVPQLSLITGPCAGGAVYSPALTDFVLMSRGTSYMFVTGPDVVKTVTGETVTQEELGGASTHTAKS
GVAHAAFDNEFELLTATRELLSYLPSSNKDQPPVVPSTDPWNRSCDALRFAVPDDPNASYNMKDVISQVVDRNSIFEIM
PDFARNMITAFARIEGKTVGIVANQPCELAGCLDIDSSVKGARFVRFCDAFNIPIVTFVDVPGFLPGTAQEYGGIIRHGAK
LLYAYAEATVPKVTVITRKAYGGAYDVMSSKHLRGDSNYAWPSAEIAVMGAKGAVEIIFRGKNVEEETANYTERFAN
PLKAAERGFIDDIIAPEDTRKRIAEDLRGLRARKDVKNLCRKHGNIPL 
>Andalucia_godoyi@sdh1 
MGLAQKGYDVACISKLFPTRSHTVAAQGGINAALGNMGRDDWRYHMYDTVKGSDWLGDQDAIHYMCKEAPSTVRE
LEHMGVPFSRTDEGKIYQRPFGGQSLDYGKGGQAQRCAAAADRTGHAILHTMYGQALKYNTKFFIEYFALDLLMDQD
GACRGVLAMCMEDGSIHRFRANETILATGGYGRAYFSCTSAHTCTGDGNAMVSRAGLPLSDLEFVQFHPTGIYGAGCL
ITEGSRGEGGFLLNGLGERFMERYAPTAKDLASRDVVSRAMTVEILEGRGVGPNKDHILLQLSHLPAEVLRERLPGISET
AAIFAGVDVTKEPIPVLPTVHYNMGGIPTIWTGEAVTMKNGNPDSIIPGLMAAGEASCASVHGANRLGANSLLDIVVFG
RACADTVERKHKPGDKQAPLPADAGMQSLENLDRLRHSNGKYTVAEVRTSMQKTMQNHAAVFRRQDLLEEGVRKM
YDIYGQLDHVRLRDRSMTYNTDLIEALELQNLMINAVQTMVGAEARKESRGAHARDDFKERDDATWMKHTMSWVD
LQTGKVKLGYRPVHVNVLNDTDGVQPFPPQKRVY 
>Andalucia_godoyi@sdh2 
MTKMMHFQIYRWDPEKNEKPYLATYPIHLNECGPMVLDALIKIKNEQDSTLTFRRSCREGICGSCAMNIDGTNSLACLK
RIDTTQSSMKIYPLPHMYVVKDLVPDLSNFYAQHKSIEPWMKKKTELDHSIEMHQTKDQRAHLDGLYECILCACCSSSC
PSYWWNSDKYLGPAILLQAYRWIIDSRDDFTKERLSNLEDPFKLYRCHTIMNCARTCPKHLNPGKAIAKIKKSISLFS 
>Andalucia_godoyi@SUCLG1 
MLSSVTRRFHSSAKVFVNAKTKVICQGFTGKQGTFHSQQALEYGTRMVGGVTPGKGGSTHLGLPVFNSVMDARKATD
CDASVIYVPPPYAAAAIEEAVAAEVPLVVCITEGIPQHDMVRVKSVLRDAGGRTRLIGPNCPGIIKPGECKIGIMPGYIHK
KGRIGIVSRSGTLTYEAVAQTTAAGLGQSTCVGIGGDPFNGTNFIDVLDRFLVDPETEGIIMIGEIGGQAEEEAAQFLIDK
KNTKPVVGFIAGVTAPPGRRMGHAGAVISGGKGDAQTKMRALRDAGIEVVNSPAQMGRAMKQLFEKKGML 
>Andalucia_godoyi@tufA 
MAAKQKFERNKPHCNIGTIGHVDHGKTSLTAAITKVLAETGGALYTPYDQIDKAPEEKARGITINSSHVEYETVNRHYA
HIDCPGHADYVKNMITGAAQMDGAILVVSAADGPMPQTREHILLARQVGVPSLVVFLNKVDMVTDPEMLEIVELEIRE
LLDSYEYPGETTPIIRGSALMALEGKNPELGRNAILKLMETVDQYIPLPNRPVDLPFLMPVEDVFSISGRGTVATGRIEQG
TVKVGEEVEILGLGKNTKTTCTGIEMFRKLLDSGQAGDNVGLLLRGLKREEILRGQVICKPGSIKPYSKFEAQVYVLSKE
EGGRHTAFLSNYRPQFYFRTADITGNIQLPEGVQMVMPGDNVKFVVDLIAPVAMVEGLRFAIREGGRTVGAGVVSKLIS 
>Andalucia_godoyi@TypA 
MMTTTMTIMAAVGSASRRCFSSSVVRDISKIRNLSIIAHVDHGKTSLVDCLLKESLSQRSGSTESERVMDSNQLEKERGI
TILAKATELTFNGYTFNICDTPGHADFGGEVERSLSMVDGVALVVDATEGPMAQTKFVLKKALQAGKLPMVVINKVD
RPTARVGGPVENEIFDLFCQLDANDEQLDYPVLYASARQGWCRTDWKDESVQDVTAFFAAAVKRFPSPNVDPTAAFQ
MLVSQLESNSYFGKCLLGRVQSGTVKVGQRIHSIAPNGDIVEDNRIMKILKRRQGMTQIAVDEAVAGDIVSIAGLPKSTV
NSTLADLSIVDPIPSIPIDPPTISMMFAVNDSPLSGKDAKSKKVTSTMIRERLEKEVESNIALNLTISPNGEAFEVRGRGELQ
LGILIETMRREGFEMSIYPPKCLFKDDGSEPIEEAVIDVEADYAGTVIEKLTLRKGELKDYTTHQGRSRLPF 
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>Andalucia_godoyi@Coq7 
VSRLLRVDMAGEIGAVYICRGQLAVLRDSAARSTVSHILSQEQTHLSAFEELVRAKRARPSVLNPLWKRLAFGIGVVTA
ALGPQAAMACHEAVETVIASHYNDQLRELHRMDATSTTTRTQSLNEDAGEGVGELRETVRRFRDEEEAHRELGTAGG
AASAPMYPILSNVIRAGCKIAIQIAQKL 
>Andalucia_godoyi@ETFDH 
MFRIFSNPVKKISCSAVSKRLFALAPNVDREVMEFDVLIVGAGPAGLATALRLKQLDSNLNVCVIEKGAEIGAHTLSGA
CIEMQAMNELIPDWKSLGAPIHQEAKNDYFVWLLNDKKHVRLPTPPQMQNHGNYIVSLGAVVQWLGKQCEDAGVDV
FPGFAAADVIVEDGQLRGVITSDSGIAKDGTVKDSFAPGVQLRARQTVLGEGCRGSLTKNLFDKFGLRKNADPQTYGL
GVKEVWEVVPSKFEAGKIVHTVGWPMDMKTYGGSWLYHWENNKVSLGFVVGLDYENTYLSPFQELQRWKKHPFIQS
LLEGGRCISYGARTISEGGLQSLPKVSFPGGVLVGDSAGFVNVPKIKGTHNAMKSGMLAAEAIVEAFNSGSSEATSYYD
RLKNSWVWEDLHKVRNIRPAFQWGFLPALAYSAVDTYLFRGRAPWTLHMKHADHECTKPAAECEKIAYPKPDGVISF
DLLTQLARSGTNHEHDQPAHLTLKDPAVPQKVNLPVYDGPESRFCPAKVYEYVEGRLVINAQNCLHCKACDIKDPTQN
INWVVPEGSGGPAYAAQM 
>Andalucia_godoyi@ndufa9 
MSHLTRGVVGRGGRSSVSGITATVFGATGFLGRYVVNRLGKMGSRVIVPFRGDEQGYRHLKLMGDLGQIVPVKYDPL
DPASIRNVLSRSNLVISLVGASRNAIHSSLNDANVRLPEEIAIQAKQSGNVQRLVHVSALGASYDAESLFLRLKKKGEDA
VRGSFDGATVIRPAAMYGVEDEFLNSMAAAPKILGGFTPVWTQGHHLLQPVWVGDVAQGIIHASVEDSAAGKVYEAA
GLEALSRIALMKRVFNWIGRPTDKIVPIPDTVVDAAAALFSIKYLPRRYAPVTTEEIEYMRSNVVASKDALSLRDLGVAQ
APIEEIAHQFLAMTYKRGGVFFDPELQK 
>Andalucia_godoyi@ndufaf5 
MSQAALDRAVRVMQDEQLLPASKEIVSRLVDRLEDISRAFPKVLNLGGPADLVAPALAGSRSSVAEVVSTDMSQAALD
RAVRVMQDEQLLPASFKHSTLVVDEESLPFEENTFDAVLSPLCLHWVNDIPGSLIQIERSLKPDGLFLGAMLGGDTLKEL
RISLTLAQQERESGLAAYISPMAGFRDAGNLLSRAAFSLPGVDVDTITVPYPDAFTLMQHLWFMEESNSIKHRRGFISRD
TLMSAAAIYQSMFGNPEAAEGEEVLATFQVMYLIGWKFDASQPHAKRRGTAQVSMQELAKGLGSKIGEVH 
>Andalucia_godoyi@NifU 
MFIQTEVTPNDDALKFKPGREVMGKRGSRNYSSPLETFNSLLAKRLFAIDGVHSVFLGPDFVTITKKPDATWATMKPDV
YASIMDFFNANIPIIADDVEQPRDTAAQEGDSEVVLLIKELLETRIRPVVQEDGGDIEYRGFEAGIVKLKLVGACSTCSSS
SATLKHGIENMLMHYIPEVVAVEPVVDKEEAAGNKAFDDFEKSIQNKK 
>Andalucia_godoyi@PCCA_ 
MFRTLDFSRRFSSSDNLFGKILIANRGEIACRVIKTCKRLGIRTVAVYSEADGRSKHVRLADEAVCIGPAASKLSYLNMD
AIVAACETTGAEAVHPGYGFLSENNHFASKLDSRKIAFIGPPASAIDAMGDKINSKKIAKRAGVNTIPGFLGEVATPQDV
LRISNEIGYPVMIKASAGGGGKGMRIAFNDKEALDGFRLSKEEAAASFGDDRMLIEKFVEQPRHIEIQVIGDKLGNTLYL
PERECSIQRRNQKVLEEAPSPFLDPATRKAMGEQAVMLAKAVGYYSAGTVEMLVDAKKNFYFLEMNTRLQVEHPVTE
MITGLDLVEEMIRCAAGKSLSRTTQDQVGINGWAMEARVYAEDPARNFLPSIGTLKTYVEPVGPGIRCDSGITEGAEISV
HYDPMICKLITHGKNREESIDILRAALDQYVIQGVTHNIPFLRDVMDHKRYKDGRIDTKFIEVEYPGGFKGHVLTEVEAQ
EISKAAAVVEFLREENRYSAFSSGSVHESPLSDTYDVSVVDSGLPAAVVKVSRCSRTGNLLVNDKPSNAKWLIDSVFYQ
DGDVTLQVLERHVTGGSVIQMAGTRYELDVKRSAVKDLFVHMPVISKPDLSKMLVSPMPGTVIQVAVKPGDKVVIGQ
EIVVVEAMKMRNLLRSPVDGIVKEIRCKAGKSVKVEEILVEFE 
>Andalucia_godoyi@PET112 
MKAQSIEALDKTFRGVKWDVVIGIEVHAQILSRTKLFSRSPLSVTSAANENVSLFDAAIPGTLPRTNMHCVFQGIRTANV
LMSNVQPISKFDRKHYFYADLPIGYQITQQFMPLSRGGALMIGAGDSRKRIGIERIQLEQDSGQSLHDEHPHFSFINLNRA
GCGLMEIISEPGIACASEAVEYVKKLQYLLRHAGTCDGSMENGSLRADVNVSVRSAGSSALGTRCEIKNLNSFRSIGRAI
EAEAARQIELLESGKTVDQATMAFDVASGQTRVLRSKENAPDYRYMPDPDLPPLRITEGVLEAALRDAAEHPETQISRL
RSTFGLSTYDVEVLMTDPATVHFFETCMQLGPKRDPKKDISGSPVSPENLGNLIDAVEDRVVSGKTGKGMLDLMVSGD
TRSVKEMISSGNLRISFEPERVAEYLRSLIKDHPAEVSEYKAGRTRVFGFFVGSAMRQFKGKVDPHLVNSLARELLEES 
>Andalucia_godoyi@UQCRC1 
MSSANLPSHILRYPSTKMTTLPSGLRVATQERHGNTASLGVWIDTGSRFENANNNGVAHFLEHVLFKGTASRPQAALEL
EIESLGAHLNAYTSREMTAFYARAFANDVPKAVDIIADILQRSAISEAAVDAERQVILREKQEVENNHYEAVFDHLHAV
AFQGSSLARNILGNEKNIRNMKRDDIVNYVNAFYTAPRMVVAAAGNIQHEKIVELVSRAFEKVPTVGSGPLLDASGHA
SAGKVRFVGADVRVRNDEMHEAHVAIGFEGASWVNPDSVPLMVAQTMLGSWSRASGAAGANMGSKLVQALVADDL
VSHVSAFNTCYKDTGLFGVYVVGKPGRLDDVAYEVMHELTRMCMKTTEEDVERAKAQLKAQAMMALDDNAAVCD
DIGREVLAYGRRISPAEMFALIDNVDAKVLRETMMKYVYDQEVSLAAIGPTESLPDLNRFRRLTYMLRY 
>Andalucia_godoyi@UQCRFS1 
ETEAETDKTTGGQHEHGVELQEEEADDQNDAAPVRRSFSGSSIQARSFSTEPVALYPASETRNAGYNPADYHVHHVGH
AHSGDPSKRALSYAVLTGGRFVYASMIRLLALKFIYSMSASADVLALASLEVDISGIAVGQAVTVKWRGKPVFIRHRTA
AEIEEARRENSVPMRDQQKDEDRVQRPEWLVVLGVCTHLGCVPINNAGDHNGWFCPCHGSHYDISGRIRKGPAPLNLE
VPEYKFTTDTTIVVG 
>Goniomonas_avonlea@atp1 
MAISASELTSILEARIKNYASKIDLKEVGTVVSVGDGIARVYGLDKIQAGEMVEFAASGIKGMALNLENDNVGVVIFGD
DSSIKEGDLVNRTRFIVDVPVGESLLGRVVDPLGQPIDGRGPLTSATTISRRRVELKAPGIIPRQSVNEPMQTGLKSVDSLI
PIGRGQRELIIGDRQTGKTAVVIDTIINQKTINANASTASGRLYCVYVAIGQKRSTVAQIVNLLDRNAALSYTIIVAATAS
DPAPLQFLAPFSGCTMGEFFRDNGMHCLIIYDDLSKQAVAYRQMSLLLRRPPGREAYPGDVFYLHSRLLERAAKMNDK
LQGGSLTALPIIETQAGDVSAYIPTNVISITDGQLFLETELFYRGIRPAMNVGISVSRVGSAAQVKAIKQIAGKLKLELAQ
YREVAAFAQFGSDLDASTLHLLGRGARLTELLKQSQFSPLAVEEQVFVLYAGVRGFLDALDLDKIKDYETELLAEIRSE
HSFSNGHALLTLVGEELAISESTEKDLWEFFSWFTKSKFSGRKQS 
>Goniomonas_avonlea@atp2 
SRSALRASQKALKLNASVVATRPSRGMAEAASTGAKPAAAGVNKGRITQIIGAVVDVQFEAGLPKILDALEVQDSELRI
VLEVAQHLGESTVRTVAMESTEGLTRGQAVIDTGEPIMIPVGPECLGRIINVIGEPIDERGPVITRMKYPIHRAAPLFVEQS
VEQEILVTGIKVVDLLAPYAKGGKIGLFGGAGVGKTVLIMELINNIAKAHGGFSVFAGVGERTREGNDLYHEMITSGVI
QLGEGKSSKAALVYGQMNEPPGARARVGLTGLAVAEYFRDEEGQDVLLFIDNIFRFTQACSEVSALLGRIPSAVGYQPT
LATDLGALQERITTTKKGSITSVQAIYVPADDLTDPAPATTFAHLDATTVLSRGIAELGIYPAVDPLDSTSRMLDPRIVGD
EHYNIARQVQKILQDYKNLQDIIAILGMDELSEEDRMTVARARKIQRFLSQPFHVAEIFTGSPGKFVSLEDTIKGFTSIVQ
GAYDDLPENAFYMVGDINEVTQKAEEMAAELANKRT 
>Goniomonas_avonlea@atp3 
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MLGIVGRNSLQGSRALALTRVVPQVPDRGMAANAKVLKARLKTIGSIKRITSTMKMVAASKLRGFQTRMEQSRPLQQS
IASVFDRIPEAEVAEGAAAAKPDGAHLIIGMASDRGLCGGINSSIVKAIRRITKDNVEVEKKIVTVGDKPRTALTRTHGK
MFQFSVNEVSKAPPTFLVAALLAEELNQIEYASCTLVYNKFISAIAYETTEIEMGTPAGLLARLPKFGEQYEFEGDETNIM
SDLIQMRIAVQLFNSMLESATCEQSARMAAMDGASKNCGEMIDKLTTVMNRARQAAITTELCEIVAGAEAIAAS 
>Goniomonas_avonlea@cox11 
RSKNKAGAAYAVAVVVAVGGLSYAAVPLYRLFCAKTGYAGTVKTDVDYSARAKPVSDSRRLLVRFASQVSEGMPWR
FWPQQSEVYVQPGEAALAFYKAQNLTDEPIIGVSTYNVMPDQAGNYFNKIQCFCFEEQRLNPHETVDMPVFFFIDPDFL
EDPLLSGVDAITLSYTFFKATDTERIHEQLAQQSIAQPHVLKLLAKHSLDAKAQADA 
>Goniomonas_avonlea@cytc1 
MASRLANAARAAVSRRVPSAGGYATLAAAAGAAAGTTLAFSDDALHFVNQPWSHSGPFEAFDTASIRRGYQVFSEVC
ASCHGLKLIAYRNLVGTICTEAKAKELAAEKEYTDGPDDQGEMFERPGKLSDYIKSPYPNSEAAKAANNGAEPPDLSLI
TKGRHGGADYIFALLTGYREPPPGVTVGEGQHYNPYFPGGKLAMPPPLICSGQVEYEDGTEASLSQMAKDCSTFLAWC
AEPEQDVRKQMGIKCVAALLFAMAGAGYYKRFRWSPIKNRKLFFH 
>Goniomonas_avonlea@DLDH 
MLRISRHTAFLSLRTTGLRAFAAAAGGKQDVVVVGGGPGGYVAAIKAAQLGLKVTCVEKRGALGGTCLNVGCIPSKA
LLHSSDMFEASQKDFKHHGIIVDGVKIDLNAMMAQKDGAVKGLTTGIEGLFKKNKVTYAKGYGRLSGPNTVEVTKAD
GTTESIDTKNIIIAAGSEPVELPFLKYDEKVICSNTGILALDKVPKKLIVIGAGVIGLEMGSVWRRLGAEVEVVEFMDGVT
PGVDREIANNFHKLLVKQGLKFHLSTKVTAAEIRADGATLTVEPAAGGPAKKMEADVVLVAVGRRARTEDLGLEALGI
ELDKAKRVVIDDHFRTKLPNVYAIGDCVRGAMLAHKAEDEGVAVAEILAGKPGHVNYDAIPXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXDGLVKFLSDKKTDKILGVHILGSMAGEQIAEAVLAMEYGASSEDV
ARTCHAHPTLSEAVKEAAMACYDKPIHF 
>Goniomonas_avonlea@DLST 
KSTALPTRFSVNTIALRTFAVKVIPVPSMGESITEGSISAWLKEVGDQVEVDEVVCEVATDKVNVEIRSPDAGVIKELFA
DIDDTVEVSGKLFSLDVGATGGKKKEAAPAPEEPKVETTPEAPKQAPAPPKEAPKKETAPPPSTKEAPKKPAAQPPVSFS
ERTETRVAMTRMRKRIAERLKASQTTAATLTTFNEIDMHTIMAMRTKYKDEFEKQHGVKLGFMSAFVKAASNALLAA
PQINAVIDGDDVVFRNYVDISVAVSSPTGLVVPVLRNVHEMSFVDIERAIAEYGEKAKKGTLALEDMAGGTFTVSNGG
VFGSLLSTPIINQPQSAVMGMHAVNQKPWVV 
>Goniomonas_avonlea@etfB 
MRLLVGVKRVVDYSVKVRVKADKTGVDTNNVKMSMNPFCEIAVEEAVRMKDQKLASEVVAVTIGPTQSQETLRTAM
AMGADRGVHIKCDQELQPLTVAKLLKAVAEKEKPDMVLLGKQAIDDDANQTGQMLSALLGWSQGSFASKVTATKES
LEVVREIDGGTETLSLKMPAVVTADLRLNEPRYATLPNIMKARKKPVETMSPEDLGVSIDTKLKTVSVAEPPTRQAGA
MVADVNELVAKIKAAGFA 
>Goniomonas_avonlea@grpE 
MMKRHLLCATGRVLAASRTAAGSRRAPINAASIWATRARPALHARSFAEEAAAAAAAPEQPAEPVEEPVKDEKDARIE
QLEKETKDLQDKCLRTMAESENMRTRSMKNVDDAKKFALQKFATSLLEVADNLGMALASVPEQDRKQDQKLNAFLE
GIEGTDRLLHKILSAHGVTRVWPLNEKFDPHKHEALFEMPKTGEAEPGTCGQVLKAGYCLNDRLLRPAQVGVVQEAK 
>Goniomonas_avonlea@prot_10 
MAEEVETFAFQAEINQLLSLIINTFYSNKEIFLRELISNSSDALDKIRYQSLTDKSVLESQPDFFIHIQPDKTNNTLSITDSGI
GMTKSDLVNNLGTIAQSGTKAFMEAVSAGADVSMIGQFGVGFYSAYLVAEQVTVTSKHCDDEQYIWESSAGGSFTVR
RDTQSEQLGRGTRITLTLKEDQLEYLEERRLKDLVKKHSEFINYPISLWVEKTTEKEVSDDDEPAEAEKPEGDEPKIEEV
DEESEKKEKKTKKIKEVSHEWEMVNKQKPIWTRPPEEVTKEEYTAFYKSISNDWEDHLAVKHFSVEGQLEFRSVLFVP
KRAPFDMFEKKKKQNNIKLYVRRVFIMDNCEELCPEYLSFIKGIVDSEDLPLNISRESLQQNKILKVIRKNVVKKCLEMF
AEIAENAEDYKTMYEQFSKNLKLGIHEDTANRAKLAELLRFHSTKSGEDQTSLKDYVSRMQENQKVIYYITGESKKAL
ENAPFLEALRKRNLEVLLMVDPIDEYMVQQLKEYDGKKLTSVTKEGLQLDDSEEEKKRKEEVKARTEGLCKLIKETLG
DKVEKVVVSDRIVDSPCVLVTGEFGWSANMERIMRAQALRDSASQMYMVSKKTMEINPDHAIIRELVVKADQAKGDK
TVKDLVWLLFETSLLTSGFALDDPNQFAGRLHRMIKLGLSIDEGDDEDDGGDIPPLEEDDATATAGGGMMEEVD 
>Goniomonas_avonlea@prot_13 
MQTAREFLKFVDSSPTAFHAVEEVRKVLVSSGFNLLREDEPWDLKNGSSYYFTRNQSTIVAFTVGEKYRPGNGFKILAG
HTDSPHFKVKPKSLIKEKSGYNQIGVECYGGGLWHTWFDRDLTLAGRAVVQTGPSKFEHKLMHIKRPILRIPSLAIHLD
REANEAFKFNKEEQLRPVFATSIKSSLESPAVAEGDRHHPAVLAAIAEELGCKPEDVRDFELGVVDCQPAAIGGLHNEFI
LAPRLDNLMSCFVCLNGLIASNTPASLADDVDVRMVAFFDHEEIGSSSAQGAASSLLRHTMSRITATSAGGAARPDIHE
CAISKSFLVSMDMAHAIHPCYSGKHEENHAPAIHKGMVIKTNQNQRYATNAVTAFALREVARRLDIPLQDFVVRNDTA
CGSTIGPILAHNCGMRTIDVGIPQLSMHSIREQCGIDDVESSTKLVTGFLQMFREIDDSLRVD 
>Goniomonas_avonlea@prot_15 
MYVIKRDGRRESVKFDKVTARIERLCYGLDPNFVQPVEVAMKVVSGIYDGVSTSQLDSLAAETAASMTTKHPDYAQL
AARVAISNLHKNTLKSFSGTMKMLYQYEDPKTGENASLIAKDVWKVIQKNAALLDSTIIYDRDYGYDYFGYKTLEKSY
LLKLNGKIVERPQHMLMRVAVGIHGEAIDKVLETYELLSDRWFTHATPTLFNAGTPKPQLSSCFLLTMKDDSIDGIYDT
LKQCAKISQSAGGIGLSIHNVRAKGSYIKGTNGTSNGIVPMLRVYNDTARYVDQGGGKRKGSFAIYLEPWHADIDDFLD
LRKNHGKDEMRARDLFYAMWISDLFMKRVEADAEWSLFCPHECPGLADAYGDDFEKLYEKFESEGKARKQVKAQQL
WFKILESQIETGTPYILYKDACNKKSNQKNLGTIKSSNLCTEIIEFTSPDEVAVCNLASIALPKYVEMDDFGNGIKFDHQK
LYEITKVVTRNLNKIIDVNYYPVKEAENSNKRHRPIGIGIQGLADTFIHLRMPFDSAEAQQLNKEIFETIYFASMETSMEL
AIEEGTYETWEGSPISKGIFQFDMWDVKPESNRWDWEDLRKKVIKNGVRNSLLLAPMPTASTSQILGNNECFEPYTSNI
YSRRVLSGEFAIVNKHLLRDLVKINMWNEGMKNKLIAANGSVQHIDEIPQTLKDLYKTSWEIKQKVIIDMAADRGAYIC
QSQSMNIFMQDPNFGKLTSMHFYAWKAGLKTGMYYLRTKAAVDAVKFTVDKQALQQTKPTTEKINEKPLDYKEYAV
KNEELAKAASSFVEMSEEEQKFAA 
>Goniomonas_avonlea@prot_17 
LQHWGGIYFELGKGRLSALVACTGATGFVLGSAGMPMDWGNFGVLLAGTYLSACAANGINQWREIHNDSLMERTAN
RPLPSGRITPNHALTAALVAATSGAGLLAVQINPLCAGLCVLNLGIYTMIYTPMKQTSHLNTWAGAVVGAIPPLMGWA
AATGSLPPAAFPLAALLFSWQLPHFMALAHMLRSDYLAGGYQMLPSFDTPKTANVILRNSLYLFPIAASFPLLGVCXAS
ALSMGFVYLAIRFRNSHKDEDAKKVFLFSLMYLPAVMAAMMFHRTSTEEAVHD 
>Goniomonas_avonlea@prot_18 
DGTREGAAASATPSYYFSIGSVESFERKIEESQRQLGVDPRDYVPITYASQTSWGGELLRLVPALLMVGIAVLLMRSMS
GGAAGGGRNIFQIGKAKPTIIRPDMNVNTTFKDVAGLDEAKIEIMEFVEFLRAPERFRKLGAKIPKGALLVGPPGTGKTL
MARAVAGEANVPFFSISGSDFIEMFVGVGPSRVRDLFQQARQNAPCIIFIDEIDAVGRARGKGGFSGGNDERENTLNQM
LVEMDGFNPTSGVVVLAGTNRADVLDPALLRPGRFDRQVSIDKPDIKGRFQIFKVHLKNLKLADDLEEVARRMSSLTP
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GFSGADIANVCNESALVAARRAKEAVDISDFEAATERVIGGMEKKSKIMSLEERRTVAFHEAGHAIAGWFLEHADPLL
KVSIVPRGVAALGYNQFLPRELSLYSEPQMMDMMCMALGGRVAEELCFDGVVTTGASDDLNRVTKIAYQQVAIYGM
NKKVGLLSYQEGEGNQFTKPYSEATAALIDSEVRDLVNRAYERTKELLTSKREFLDRVGNHLLERETMTHDDVVQLLG
PRPFPMSPSYAEFVRSQSEWADRAAAAHKELMDTAAKLKAAADDVAASAAKKAADKKPEVQSQDKDSESKDQDKKE 
>Goniomonas_avonlea@prot_24 
MTDRKRKIDLELDDAAQKRRTEPAINFLTGRPYSKHYFDLLATRKNLPVNDFKQGFIDAVNKNQTTVLVGETGSGKTT
QMPQFLVEAGYIRDKMMVACTQPRRVAAMSVAKRVAEEMDVTLGEEVGYTIRFEDMTSPKTVLKYMTDGMLLREA
MTDPLLERYSAVLLDEAHERTVATDVLFGLIKEVAKQRPDLRLVVMSATLDAGKFQQYFEGAPRVDVPGRMFPVEIFY
TQEPERDYLEAAIRTVVQLHLCEPAGDILLFLTGEEEIEQACKQIEKECAQAGPEVGPVKCWPLYSSLPPQAQQRVFDAA
PSPRTPDGPPGRKIVVSTNIAETSLTIDGIVYVVDPGFSKQKVYNPRIRVESLLVTAISKASANQRAGRAGRTRPGKCFRL
YTSKAFNKELQEQTYPEMLRSNLGSVVLTLKKLGIEDLVHFDFMDPPAPETLMRALELLNYLGALDDEGEMTEMGAM
MAEFPLDPQLAKLLVDSPKYKCSNEILSIAAMLSVPNIFMRPKEASRAADEAKQQFAHVDGDHLSLLNAYYAWKSNRE
DQKWAYDNFLNHRSLKSGDSVRTQLSRIMVRFNLPLVSTDFGDRDYYINIRKALVSGFFMQVAHLDPSGHYLTAKDNQ
PVALHPSCCLDHKPEWVLYHEFVLTTKNFIRTCCDVRGEWLLEAAEHYYDLRNFPAGRTKTALERLVRRVGTGAPPL 
>Goniomonas_avonlea@prot_32 
HAVLRVSPKAVRFMSSEDKKTVLFDTHVKHGGKMVPFCGWSMPLQYDSQGIMASVQHVRSKCGLFDVSHMGQLRFT
GKDRVRFIESLVVGDVAGLDVDGARLSLITNENGGIKDDTIITRREDHLYVVVNAGCFDKDMAHFAEHLERFKKNGGD
CTIEVLNNERALVAVQGPATQNMLQRHVKEDLSKMAFMTGHWMKVAGHDCIVTRCGYTGEDGFEISMPAGKAAELT
EIFLNEPEVEPAGLGARDSLRLEAGLCLYGNDLNEDTSPVEGALMWTISKRRREEANFLGAETILRQIKEGVARKRVGL
LVDGAPARDHADVFDMAGNKIGEVTSGAYSPMLKAPIAMAYVSTPNSKLKTEVQVSVRGKLQKATVTKMPFYPSNYY
TPA 
>Goniomonas_avonlea@prot_34 
RSGVFMRGVSARLVSTLQHQKLTVTTDHKSSLPKLEDLKFGTQFSDHMLECPWNVKSGWAAPKISPLHPLQLHPASTS
LHYGVQCFEGMKAYKDKQGRARLFRPDMNMARLQRSGLRLCLPDFDKNELLECVKELVRVERKWIPDVDGFSLYLRP
TYIGNTPALGVGPGSEALLYVICSPVGPYYPTGFNPIKILAETRYVRAYPGGTGDCKVGGNYGPTVMPQVEAQKKGYQ
QVLWLFGDEKLVTEVGTMNQFFFIKNKQGE 
>Goniomonas_avonlea@prot_35 
NSSHYLRRSEGHGGRTTSGSSESSDKGKGPLGWRSLLLIVPIGAGCLAYAEYLKHQQEQRQQETKVLPSVGRPSLGGD
WILIDKNHKIVTSDDLRGQWLLMYFGFTFCPDICPNELAKITDAINLLDKRLGGPLVTPVFISIDPERDTPEQVGEYIKDW
HPRFVALTGSTAQVSEVCKKFRVYYNKAPTGDAPTDYLVDHSIITYLMNPQGSFVDFFGKNKSAPEIVDDIVKYVQQY
GAQEKP 
>Goniomonas_avonlea@prot_4 
MNLEKVRNIGISAHIDSGKTTLSERILFYSGRIHKIEDVRGGGDGATMDHMELEKERGITITSAATSVTHNGYHINLIDTP
GHVDFTVEVERSLRVLDGAVLVLCSVGGVQSQSITVDRQMKRYQIPRLAFINKMDRTGANPRRVVEQLREKLGADAFL
AQIPIGAEENFRGVVDLIEMVAYTFEGDQGEKVVTGEIPADLKDEAEEARVAMLDSLSNYSDEVMELLLSEEEVSKDMI
YRVMREAVLNGATPVYMGSAYKNKGVQPLLNAVTQYLPSPLDREIYGRDPSDEEKKIELSPDPDKPFVGMAFKIVEDP
FGQLTFMRIYQGTIKKGEAYTNQRSQKKERFSRIVRMHSEKREEIDEAGPGDIIAVMGIDCASGDTYCSERDYATLESM
YVPEPVIKIAVNPLNRGDGDKMSKALQRFRKEDPTFSVYTDEETNEILISGMGELHLEIYIERIRREYGVEIEVGAPKVSY
RESPTREVEFNYKHKKQTGGSGQYAHIVGKLIPIESESEDSFEFEEKVVGGRIPKQYIPAVEKGFRDILGKGPIADYPVVG
TRIELLDGSYHDVDSSEKAFYTAAQGCFREYFKQAAPKLLEPIMKVEIEVPEDFQGTVTGDVIRRRGLMTSNDTNEGMT
VILAEVPLAETFGYATDLRSMTQGQGTFTMELAAYRQTPSNIQEEIIAERKKDELAGAR 
>Goniomonas_avonlea@prot_5 
MADGSTFLFSSESVTEGHPDKMCDVISDSVLDACLAQDPDSKVACETCTKTGMVMVFGEITTKAVLDYQAIVREAVKG
IGFDDSNKGFDYKTCNVLVAVEQQSPDIAQAVHVDKKEEDIGAGDQGLMFGYATDETPELHPLSHLLATKLARRLSEA
RNDKTLPWLRPDGKTQVTVEYKLEGGACVPQRVHTILISTQHAEEVGNDVIREKLKSEIIDKVVDAKLLDDKTIYHLNP
SGRFVIGGPQGDAGLTGRKIIVDTYGGWGAHGGGAFSGKDPTKVDRSAAYAARWVAKSIVAAGLARRCLVQVAYAIG
VARPLSVNVNTYGSGTKPDAEILAMVEKTFDLRPGCLGRQLDLKRPIYAKTAAFGHFGRTDKEFTWEQPKAFA 
>Goniomonas_avonlea@prot_9 
MVPARPKSYFAEVPMGAPDPILGLTDAYNKDTDTKKVNLGVGAYRGDDGKPYILPSVRAAEKAIMDANVNHEYAGIT
GIKQFVDCSLEFAYGKNSQALKEGRIAGAQVLSGTGACRVAGEFYSRFLGRNTPLYHTNPTWANHIPIFKDAGLDVRSF
RYYDANTCGLDFKGMMDDIKAAPTGSVFLLHACAHNPTGVDPTTEQWKEISALMKKCGHVPFLDMAYQGFASGDAE
RDAAAVRIFVDDGHLIGLAQSYAKNFGLYGERVGCLSFVGADKTEAQRIESQMKIMIRPMYSNPPVYGARLVAHILND
PTLNPQWYAECK 
>Goniomonas_avonlea@HslVU 
LKPREVVAELDRHIVGQQAAKKAVANALRNRWRRMQIDSPLREEMMPKNILMIGPTGVGKTEVARRLAKLANAPFIK
VEATKYTEVGFHGKDVDSIVRDLVETAISMVKATVRERSKAKVLEAVEERILDGLVGAKAGSSLDSRESFRYLXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXVKECRPILEDDEISKLYNQDQIIKMA
VDSVERDGIVFIDEIDKIARSKTVYQGADASAEGVQRDLLPIIEG 
>Goniomonas_avonlea@mHsp60 
MQRLASFATRSAVRARPALVSSRIFTRGLATGKDIRFGVDARALLLQGVDRLADAVQVTLGPKGRNVVIEQSFGSPKIT
KDGVTVAKSIEFKDPHLNMGAQLVRSVASKTNDVAGDGTTTATVLTRAIFREGCKSVAAGMNPTDLRKGIDLAMRAV
VKDLQARAKNISSKEEIAQVATISANGETGIGQLISEAMEKVGKEGVITVQDGKTLDDELEVVEGMKFDRGYISPYFISN
PKNQKCEFEDAMVLLCEKKVSSFQSIFPILEHCAKVGKPLVVIAEDVESEALAALIVNKLRGGLKVCAVKAPGFGDNRK
ANMQDMAVLTGGTVISEDLGLKMESVEPSMLGQVKKATISKDDTILLDGQGSKAAIEERCQIIRDSIEATTSEYEREKLQ
ERLAKLSGGIAVIKVGGASEVEVGEKKDRLTDALNATRAAVEEGIVPGGGTALLYASMVR 
>Goniomonas_avonlea@mHsp70 
AATGRAAGRKVAGSLRRARKFTPVARFHASARRMDGVQGDVIGIDLGTTNSCVAVMEGKAPKVIENAEGARTTPSMV
AFDKDGNMLVGMPAKRQSVTNSTNTFYATKRLIGRSFSDETIKADQSNMPYKLVKADNGDAWVARADGQKYSPSQV
GAFILQKMKETAEAYLGRPVKQAVVTVPAYFNDSQRQATKDAGKIAGLEVLRIINEPTAAALAYGLDKTDGQTIAVYD
LGGGTFDVSILEISGGVFEVKSTNGNTHLGGEDFDIRIMQHFVAEFKKESGIDLTKDNLAVQRLREAAERAKCELSSTSA
TDINLPFITADATGPKHMNYKLTRAKMEGLVEDLIEKTKQPCKSALKDAGISTSQINEVILVGGMTRMPRVQEVVKTLF
GRDPSKGVNPDEVVAMGAALQGGVLRGDVKDILLLDVTPLSLGIETLGGVFTRLIPRNTTIPTKKSSVFSTAADNQTQV
SIKVLQGEREMAAANKMLGNFDLVGIPPAPRGMPQIEVTFDIDANGIVNVSAKDKATGKEQSIAIQSSGGLSEDQINSMI
HEAEQHAEADARAKEAAEARNEAETLVYSSERSLNEYRDRLPKEDIDAIETALTNLRAVLGNDDVEAIREKANELQTA
SMRIGEALNKASAGSSSSSEGADDKKSGDKQ 
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>Goniomonas_avonlea@mrl3 
MPLALHRTGLIAVKRGMTALWDSWGVRVPLTVLEVRDCQVTQVKTVGKEMTNAVQVGCDNVSRIQRITRPLVGHFA
AQGVPAKRKLTEFRLWNKEALLPVGTVLNARHFVPGQYVDVQGTSKGKGYCGVMKRWGFSGGPASHGNSKTHRSA
GSTGQRKTPGRVFKGKKMAGRMGHETTTVHSLLVFKIDNRHNLVLVKGAVPGPNGSYVRITDAVFKPRRDLPFPTADP
DPAEEVPGEMFAPRGPDPFAAPP 
>Goniomonas_avonlea@nad10 
MQRIQYFISKVDQLVTWAQRSSLWPMTFGLACCAVEMMHTAASRYDLDRFGIILRASPRQSDVMIVAGTLTNKMAPA
LRKVYDQMPEPRWVISMGSCANGGGYYHYSYAVVRGCDRIVPVDIFVPGCPPTAEALLFGILQLQKK 
>Goniomonas_avonlea@nad11 
VVINNDEIQVPDGTTLLQACEKLNIVIPRFCYHTGLSIAGNCRMCLVEVVGSPKLQASCAMPVLNNLRVLTDTTAVRKA
REGIMEFLLANHPLDCPICDQGGECDLQDQAITYGSDHGRYNEYKRAVADKDFGPLIRTSMNRCIHCTRCVRFSSEIGN
AGDLGTIGRGNEIQISXXXXXXXXSELSGNLVDVCPVGALTSVSYAFSSRPWELRSIESIDVFDGVCNKIRFDTRGVAILR
VLPRTNNTCDSTWITDKTRFSFDGLKVQRLTKPLLRSRFTXFXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXA
NLDVANCFVFIGVNPRVEANLINLYLRRKLLAVGKSLKIISISSFFDPTFFVDYAGHSTRSLLEFIEGRHILCRSFFFLSPIFII
GQSVWSRPDGSEEKYFAGTISESDRFVNSRLCYLSASAGQVGSLCLGL 
>Goniomonas_avonlea@nad7 
MNQNVELSLVDLVENTSVQFNLTRLREIKNLSLNFGPQHPAAHGVLRLILELSGEVVEKADPHIGLLHRGTEKLIEYKTY
LQALPYFDRLDYVSMMSSEHAFSLAVERLSNCVVPIRAKYIRVLFSEITRILNHLLAITCHALDVGALTPLLWGFEEREK
LMEFYERVSGARMHAAFIRPGGVAADLPLGLCDDIYSFCVQFSSRIDEMEEMLTNNRIWKQRLVDVGIVTPEEASAWG
LTGVLLRGSGISWDLRKTQPYEVYSSLDFNIPVGSSGDCYDRYLIRVEEMRESLRIIQQCLNLLPPGAITLDGKVAPPSRR
KLKSSMEGLIHQFKLFSEGFILQSGETYTAVEAPKGEFGVFLVSDNTNRPYRCKIRAPGVCHLQAVDFMSKGHLLADVV
TVIGTLDIVFGEIDR 
>Goniomonas_avonlea@nad8 
MNIKSFFLIELCRGMWLALQYFFRKKVTLNYPLEKGPLSPRFRGEHVLRRYPTGEERCIACKLCEAICPAQAITIEAEMRE
DSSRRTTRYDIDMTKCIFCGFCQEACPVDAIVEGPNFEFATETHEELLYNKEKLLSNGDRWEREIQASL 
>Goniomonas_avonlea@ndufv1 
MLAVGARTRAFRLARPLTALVSSRSQSKTSFGNLSDQDRIFTNIYGEHDRGVKGSMKRGDWYRTKDLIGKGADWMID
EFKKSGLRGRGGAGFPTGLKYSFMPKKSDGRPSYLVINADESEPGACKDREIMRNDPQKLIEGCLVVGFSMRAKAAYIY
IRGEFADEAITLNQAIAEAYKEGLIGKNACGTGYDFDVYVHRGAGAYICGEETGLIESLEGKQGKPRLKPPFPANVGLY
GCPTTVTNVETVAVCPTILRRGSAFFAGLGRKNNSGTKLYNIIGCVNNPTTVEEEMSIPLRELIERHGGGVTGGWDNLLC
VIPGGVSVPVVPASLCNDAIMDYDGLKEYASGLGTASVIVFDKSCDIIKGIARIAQFFKHESCGQCTPCREGCSWMWSIM
MRMVEGNADIAEINMLDSISRQIEGHTICALGDAAAWPVQGLIRHYRPELEERINAYKARAASAGPH 
>Goniomonas_avonlea@ndufv2 
LSSQVFSHKDSSHNHISTVFEFTPENYKLIKWHMSKYPPAYKRSAVIPMLHIAQEQNDGWIPLAAMNKIARILEINPMRV
YEVATFYTMFRREPIGKNHVQVCTTTPCMIRGAYDILKVVQDYTGCKVGESSKDGLWHVSEAECLGACVNAPMVQVA
GEICQDSYFEDLTPETTIKMLDTIKSGKKPTVGPQNGRVGCIGIQGKTCLHGEPPGPGAFFRTDGAL 
>Goniomonas_avonlea@nsf1 
MDPRVLDAMMPLYTWQFGNPHSRSHLYGWETEALVENARASVGKLIGADAKEIIFTSGATESNNLALKGIAHFYGKK
KKHLITTQTEHKCVLDSCRQLQAEGFEVTYLPVLKDGLVDMNVLRDAIREDTALVSIMAVHNEIGVIQPLAEIGKLCRE
KKVFFHTDGAQAAGKIDIDVNEMNIDLLSISGHKLYGPKGIGALYVRRRPRVRLEAIISGGGQERGLRSGTLPAPLVVG
MGRAAEVCLQEKENDLAHIKRLADRLYDGITASVDHVFLNGHRHQRYPGNLNLSFAYVEGESLLMALKEIAVSSGSAC
TSASLEPSYVLRALDVGEDLAHSSIRFGLGRFTTE 
>Goniomonas_avonlea@odpA 
SRVAPLRVVAPRLLHNFVVDGENLTADLPPIKTHLVDGVPTSTKTNKTELLEYYRTLLLMRRVEIVSDLLYKSQVIRGFC
HLYDGQEAICVGMEAAITKDDSIITAYRDHCTQIGRGDTAERVLAELCGRFTGCSKGKGGSMHMYLRSANFFGGNGIV
GAQIPVGTGLAFAHKYNTNGGNSTPGSPSSQVAISMFGDGASNQGQLFEAMNMAQLWKLPIIYVLENNQYGMGTSKG
RAASNPDFYQRYDNIPGIKTDGMDVHAVR 
>Goniomonas_avonlea@odpB 
MALFRRGLAVTKACRVVSVRHFGSSRVLASPQLTVRDALNAALDEELERDPKVFLMGEEVGAYQGAYKVSRGLFQKY
GAGRVVDTPISEAGFAGIGVGAAMQGLRPVIEFMTFNFSLQAIDHVINSAAKALYMSAGQINVPIVFRGPNGCASGVGA
QHSQCLASWYAHCPGLHVIAPYDAEDAKGLLKASIRDDNPVVFLENELMYGANFDVSAAVMEKDFVLPIGQAKIMRP
GTNVTIVTFSRMVAHALQAAEELEAQGISAEVINLRTIRPLDMKTIAESVKKTNHIVTVEEGWPAYGIGSEIAACIMESEV
FDMLDAPLERVTGVDVPMPYAKNIETAAQLAPHNIVNACKRVCYRNK 
>Goniomonas_avonlea@PCCB 
MHRLRTSPLLRASLLRRPALRSPPLQNAVASFATVGRSFDQKLAVLEERAEIGGGAKRIEKQHKGGKLTARERIEVLLDP
GSFREYDKLVEHRCVDFGMQQNKTPGDAVVTGTGTINGRQVYLFSQDFTVFGGSLGEMHASKICKIMDRAVAAGVPV
IGLNDSGGARIQEGVDSLAGYADVFLRNVMSSGVVPQLSVIMGPCAGGAVYSPAITDFIFMVEDTSHLFITGPNVVKTV
THEDVTFEALGGAKTHTTKSGVAHRSFRDDAEALLQLRALYDFLPLSNRDAAPVRQSHDPRTRQEASLDWIVPHDPNT
PYDMHHVISKVVDDGELFEIMPDYAKNILVGFSRLEGRTVGIVANQPKELAGCLDIDASVKAARFVRFCDSFNIPIVTFV
DVPGFLPGTAQEHGGIIRHGAKLLYAYAEATVPKLTVITRKAYGGAYDVMSSKHLRGDVNVAWPSSEIAVMGAKGAV
EIIFRGQSAEEEEVKYLDLFATPLVAAQRGFIDAVIQPHETRTFLCV 
>Goniomonas_avonlea@sdh1 
LVRAAKFHRSAPAASQDHVHSYPVVDHSYDAIIVGAGGAGLRAAVGFAENGFNTACITKLFPTRSHTVAAQGGINAAL
GNMSEDDWRWHFYDTVKGSDWLGDQDAIEYMCREAPRAVIELEHYGMPFSRTEEGKIYQRAFGGQSLHYGKGGQAH
RCACVADRTGHSMLHTLYGQALKNDAKFFVEYFALDLIMDDEGACRGVMALCMEDGTLHRFRAHNTVLATGGYGR
AYFSATSAHTCTGDGNAMAARAGVPLQDHEFVQFHPTGIYGAGCLITEGARGEGGILRNKNGERFMERYAATAKDLA
SRDVVSRSMTIEIREGRGVGPEADHCYLHLDHLPPALLAERLPGISETAMIFAGVDVTKEPIPVLPTVHYNMGGIPTLKT
GECVTIGPDGKDRIIPGLMAAGEAACASVHGANRLGANSLLDIVVFGRACAQTVAAKSKPGMPLPDLPKNAG 
>Goniomonas_avonlea@sdh2 
MVAARDMTSVQKPKKMKRFDIYRWNPEVEAKAHLQTYEVDLNDCGPMILDALIKIKNEQDPTLTFRRSCREGICGSCA
MNIDGTNTLACLASISSEGKTPIYPLPHMYVVKDLVTDLTNFYAQYKSIKPWLKSEAKGDKEHFMSAENRKTLDGLYE
CILCACCSTSCPSYWWNPEKYLGPAVLMQAYRWIIDSRDEATEERLESLGGPFKVYRCHTIMNCTQTCPKGLNPGKAIA
QLK 
>Goniomonas_avonlea@SUCLG1 
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MLRTRLQTVRGAGRRFASTIPRLKNGTPAPTVSKATKVLCQGFTGKQGTFHSTHAIEYGTNMVGGVSPGKGGSTHLNL
PVFNSVQEAKAAVQPDASVIYVPPPGAAAAILEALEAEIPLVVCITEGIPQQDMVRVKAALNSQTATRLIGPNCPGIIKPG
ECKIGIMPGYIHKQGKIGIVSRSGTLTYEAVYQTTVAGLGQTTCVGIGGDPFNGTNFLDCLEYFVSDPETEGIIMIGEIGGT
AEEQAAEWLGSCGNKKPVVGFIAGLTAPPGRRMGHAGAIISGGKGTATAKIEAMNKAGITVSSSPAKLGSTMLEVMKA
AGLA 
>Goniomonas_avonlea@tufA 
FIGRCVSPAGLTSESRASLAPLVVKARHMAEYKRDKPHMNIGTIGHVDHGKTSLTAAITKILAETGGAEFRAYDQIDNA
PEEKARGITISSAHVEYETATRHYAHVDCPGHADYVKNMITGAAQMEGAILVVSAPDGPMPQTREHILLARQIGVPSIV
VFLNKCDLVDDSELLELVEMEVRELLEFYKFPGGDLPIVRGSALCALENTKPELGRDAIIELMKQVDAYVPLPERDLDK
PFLMPVEDVFSIAGRGTVATGRVEQGQIKTGEEVEIVGIQATVKTTVTGLEMFHKLMPISQAGDNVGCLLRGQKRNDV
MRGQVLCKPGTVKPHKKFKAELYVLTKDEGGRHTPFMTNYKPQFFFRTADVTGTVTLEDAAQMVIPGDNVSCTVELL
YPLAINQGLRFAIREGGKTVGAGVVAAIDE 
>Goniomonas_avonlea@TypA 
VASLRNVAIVAHVDHGKTTLVDKLLAQCGEGGGGDRVMDSMDLEQERGVTIRSKVTAVEWKDHRMNVVDTPGHAD
FGGEVERVLGLVDGFLLLVDAVEGPMTQTKFVLGKALQRGLQPIVVINKVDRDQSRISQVMNDVFDLFVNLDATEEQL
DFPFMYASAKEGWAIAELGGDISVGMAPLLDAIVS 
>Goniomonas_avonlea@ndufa9 
MSSVGLTASMERARAGMGGRSSVSGVVATVFGAYGFLGKYVVNRLGRTGTQIVAPYRGDIYEARDLKVLGDLGQIVL
VHYDANNREEIMRTMEHSNVVINLTGKRKETYFSTFDSANHQLSKTIAECATEVGCIERFIHVSSLSAVEGAQSKWSQS
KLAGENAVREAFPSATVLRLGPLVGEEDKFMNRFAVMAKTLNRVPLFGRQDAKFQPIFVGDVSRAISNTVFNPRTRGK
DYDLAAPESFTLREIVDFVIETMRHPEAKVLPLPPVLGQIGNRILEKSPIFPRFALTEDEVTEYQEDHVCRPGSKGARDLV
PVLLLSDSVGFRLFSQC 
>Goniomonas_avonlea@ndufaf5 
MHKIACHASGNTVTQDIFDRQVKRIQRDNAALQPDAANFDYLRNEVASRLVDRLDDTIVKFPTALDLGCGPGCIRKHL
SDRGGVRLLYQCDMSPQMVHRARNLVVTDPVTPPSVSLVADEEDLPFRDESFDLVMSNLSLHWVNDLPGVLTKVRKC
LKPDGMFLGAMLGGSTLTELRTALILADQDLSGGVAAHISPMVGVADAGNLLGTAGFSLISVDVDTIKVEYKDAYELM
HHLQAMGEGNAIKRRKQFVSKKVFDLAAKKYKGLFGTSKGVEATFQV 
>Goniomonas_avonlea@NifU 
MPRVSVLAAHRRSMFIQTQDTPNENCLKFLPGETVLEEGTMNFQDMRSAMISPLAKALFRVDGITGVFFGKDFISVTKS
AKIDWDLLKPDIFSVIMDHYISGQPVLLDESDAQHEDTRILPGDSEIVATIKELLDTRIRPFVQEDGGDIRYISFEDGIVKV
QLQGACSTCSSSTITLKNGVENMLMHYVPEVDAVEAIETPDEHLEGQVAEDQLKFVASVTTNPDGSRRD 
>Goniomonas_avonlea@PCCA_ 
QPPFKKILVANRGEIACRVMKTAKRLGIKTVAVYSEADAQALHVRLADEAVCVGPAPSAQSYLNAKNIMDAMRSTGA
EALHPGYGFFSENTEFAKQLEQEGFVFIGXXXXXLAAMGDKIESKKLAAAAGVNVIPGFNDIIRDDAHAIEIARQIGYPV
MIKASAGGGGKGMRVAYNDDEAKEGFRLSTNEASASFNDDRIFIEKFIENPRHIEIQIIADKHGNAVYLNERECSIQRRN
QKVIEEAPSVLLDEATRAAMGKQAVALAHAVDSCSAGTVEMIVDQNKNFYFLEMNTRLQVEHPVTEYITG 
>Goniomonas_avonlea@UQCRC1 
AMSSFQQSFCAPLPPNYKFDPAKYRTVPTVTTTMPNGMRVASETTPGETATVGVFIDAGSRYESDITNGTAHFLEHMNF
KGTQKRTQQQLETEIENMGGHLNAYTSREQTVYYAKVLKQDVPKAVDILSDILLNSELKPANIERERGVILRELDEVCK
SEEEVIYDDLHGTAYQTTALGRTILGPVENIQSIKREHLVDFIKANYTAPRMCLVGAGAVDHQQLVELAEKGFQGLRTE
PEVAPAEAPHQSIFVGSDTRYRNDDMEKAHVALAFEGVPWSSGDSFAQMVMQALLGNWDMHHFSGKNMASPMCSTI
AERGLATNITTFNTQYSDTSLFGVYGICDPDTISDMCWVIMREAANLAHRTSDEDVARAVAQLKANLLFQLDGTSQICE
DIGRQLQTYRRRLSVAEIFARLDAVDAPTVRRVASELISDRDIAVAARGPLANMPDYGWLRRRTYMLRY 
>Goniomonas_avonlea@UQCRFS1 
AEPLVRTTGSLSNDYEFEHDDKIADGDPSKRAYTYFVLGGARFVFASFGRLAVLKLVHSMNASADVLALASTEVDISGI
AEGTMLTLKWRGKPVFIKHRTASEIKAAEDQNPAELRHPQSDSERVQKPSHLIVLGVCTHLGCVPLGNQGDFAGGFFCP
CHGSHYDTSGRIRKGPAPLNLELPPYKFIEEQKVFIG 
>Malawimonas_californiana@atp1 
MFASALRSKVLATSVRQLSTTSSALAAPTASEVTRILEDRLKTFAYKSEVEEVGKVLSVGDGIARVHGLLNVQAGEMVS
FGNNIKGMALNLERDNVGVVIFGNDRAIREGDMVKRTGAIVDVPVGKGLLGRVVDALGNAIDGKGPLDAAHRARVEV
KAPGIIPRYKVHEPMQTGLKAIDSMVPVGRGQRELIIGDRQTGKTAVAIDTIINQKFINDSTDEKKKLYCIYVAVGQKRS
TVAQVVHTLEKHGAMKYTTVVAATASEAAPLQFLAPYTGCAIGEYFRDNGMHALIIYDDLSKQAVAYRQMSLLLRRP
PGREAYPGDVFYLHSRLLERAAKMSEAKGFGSLTALPVIETQAGDVSAYIPTNVISITDGQIYLESELFYKGVRPAINVGL
SVSRVGSAAQEKAMKQVGGHLKLFLAQYREVAAFAQFGSDLDASTQHQLNRGARLTEMLKQGQYQPLPMEEQVAVI
FGGVNGFLDKLPVSEVQPFEGFLRKYIKEKQADVLEQIKKERKLSDATTATLNKVYEGALAA 
>Malawimonas_californiana@atp2 
RAQGVRFASTLNRAPVLRQSAAVQRVQQRGYAEEKPAATGAAKGKIVQVIGAVVDVQFDTHLPQILNALEVQNHELR
VVLEVAQHLGENTVRTISMEGTEGLVRGQGVVDTGLPITVPVGRECLGRIMNVIGEPIDDRGPLTTKKRLPIHTEPPTFTE
QGGAAEILVTGIKVVDLLAPYSKGGKIGLFGGAGVGKTVVIMELINNIAKAHGGFSVFGGVGERTREGNDLYKEMIESG
VIKLGGESKAALVYGQMNEPPGARARVALTALTVAEYFRDEEGQDVLLFIDNIFRFTQAGSEVSALLGRIPSAVGYQPT
LATDMGAMQERITSTKKGSITSVQAVYVPADDLTDPAPATTFSHLDATTVLSRQIAELGIYPAVDPLDSTSRILDPVIVGE
EHYNVARAVQKLLQNYKSLQDIIAILGMDELSEEDRLIVARARKIQRFLSQPFHVAEVFTSSPGKFVPLKETIAGFKAILE
GQYDYLPEGAFFMVGNVEEAVERGKQMAAELAKKDK 
>Malawimonas_californiana@atp3 
MATLKEVNNRIKSVKNISKITKSMKMVAAAKLRRAQALMAQAQNYVEGIKRFMEKEVATAEKSEAVPAAKTAEKQK
HLILAITTDRGLCGGVNSTVARNVRALVKAEDAAGRDTEIMIVGEKGQATLRRDMSKRISYVFLELSKQPLTFGAAAAI
AERVAAAKADQLTIVFNYFKSKIAFETVRRPLLSYKALEESKIESGAFEFDTDSLPSLYEFQLANTIFSALVENTTVELSSR
TMAMDNASRNANQMIDRLQLFYNRSRQAVITKELIEIISGAAAV 
>Malawimonas_californiana@cox11 
RWENREIGLAVGAIAITGVAASYVAVPLYQMFCQATGYFGAPSTQAVRKAFEESEEDQKLVRKPITVRFSADVASGIPW
HFEPAQREIVVIPGEPALAFYRATNHSDKPIIGVSTYNVTPAALARHFVKIQCFCFEHQRLAPHETVDLPVFFYLDTQML
KDPFLRNVRSVVLSYTFFLTEDQQSEDEVMEQAERARD 
>Malawimonas_californiana@cytc1 
CLRASKARASLATVAERVEEPSSKKRLVTGLALVGAAVSAALLVPRDTTAHASSDSLLPAEYPWAHKGILSSFDHAAIR
RGFHVYKSVCANCHSVELIAFRNLVDVAFTEPEVKAIAAGYEVQDGPDEEGSMFERPGRLSDKIPKPYPNEEAARFGNN
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GALPPDLSLIVKARPHGADYIFALLTGYRDPPAGVVVRPGSFYNPYFAGGVIGMPPPLGEGAXXXXXXXXPTPAQAAK
DVTEFLAWAAEPEHDDRKKMGMKVLFTLGVAAVLAMWAKRFKWNVVKHRTIQFMDMSRGPGMR 
>Malawimonas_californiana@DLDH 
MLRLLARPVSLTSSVLIRPAAVTTARGYAAPAASDADVVVIGGGPGGYVAAIKAAQLGLKVACVEKRGALGGTCLNV
GCIPSKALLQTSHLYEEIAHDVGKHGIKVQGVSVDIAAMQVEKEKRVKGLTTGVAGLFKKNKVAYHQGFGRITSANEV
TVDLNEGGQAKINAKKIVIATGSDVAPLPGVAIDEKVVVSSTGALALSKVPKRMVVVGGGVIGLELGSVWRRLGSEVI
VVEFLDRVGGPMDAEIAKQFQGILGKQGMKFKLGTKVVGAEVRGDGATLVLEPAKGGAQEKLAADVVLVSIGRRPFT
DKLVLAEVGVSMDKRGFVNINDNFQTNVPSIYAIGDVVRGPMLAHKAEDEGIAVAEILAGKHGHVNYGVIPSVIYTYPE
VAWVGKSEEELQKENIKYKVGKFPFIANSRAKTVAQTEGLVKFIADAETDRVLGCHIIGSNAGEAIAEPALAMEYGASS
EDIARTCHAHPTLAEAIKEAAMATYDKPIHI 
>Malawimonas_californiana@DLST 
MFRAVGLFGRVGSVAVRIARPQVREVAKVFNLPTIADSISDGTVGKWHFQPGDAVKTDDLISTVETDKVAYEFRSPVN
GVLLKHFVPKDGNIKVGEPFVEIDVDAAGGKSKSDDAPKEETPKAESKKEASPKPEQPKPEAPKAEPPKAEVKTAPKEP
TPAPQPVFTGSRSERNVPMSRMRQRIAQRLKDSQNTNAMLTTFNEIDMSGYITLREELKDVFAEKHKVKLGFMSGFVK
AAASALRFMPVVNSAISGTDIVERDYIDISVAVATPTGLVVPVLRNADQLSFAGVEKAIAELGTRARDNKLTLADMAGG
TFTISNGGVYGSMMGTPIINPPQSAILGMHGTVKRAVVVNDQIVIRPMMYVALTYDHRLIDGREAVLFLRHIKDCVEDP
RRLLLEV 
>Malawimonas_californiana@etfB 
GCTTTSCATTMRILVAVKRVVDYAVKVRVRPDKTGVELAGVKMSMNPFDEIAVEEALKLKEKGVATEVVAVSVGPA
GAAEVLRNALAFGCDRGIHIAYEKGEVSTLSVAKLLKGLVAKEQPGLIILGKQAIDDDSNQTGQMLAGLLNYPQGTFAS
KVAVSSDKKTVDVTREVDGGLETVSLTMPAVITCDLRLNTPRYPTLPNIMKAKKKPIDKVTPEDLGVTVQSTLKMLTV
EEPAKRKGGVIVDSVETLVSKLRNEAKVI 
>Malawimonas_californiana@grpE 
MLRNVLRASLARASMPAPWRLRTFPVRLFASETEPTEEKKAEAEAGQQPQEPAKDPKTADLEKKLSESVEKIKELNSNY
LRAIADAENARKIAQRDVQNAREYGVGEFAKSLLAVADNLDHALASVPPAARADKLMSSFYDGVSMTQTTLMKALE
KHGVTRIQADLGQKFDPNCHNAVFEQDAPDREAGTISQVIKSGYKIRDRVLRVADVGVARASS 
>Malawimonas_californiana@prot_10 
MSKTETFAFQAEINQLMSLIINTFYSNKEIFLRELISNASDALDKIRYEGLTDKSRLETNPNLEIKIVPDKTNKTLTVWDSG
VGMTKADMINCLGTIARSGTKAFMEAVSSGADLSLIGQFGVGFYSAYLVADRVTVISKHNDDEQYVWESAAGGSFTIT
PDADGEPLRRGTKIVLHLKEEQLEYLEERRLKDLIKKHSEFISYPIYLQVEKEKEKEKPKDEDKETEEKSDEEGEKKEDK
KEDKKPEKEKVKELELVNKQKPIWLRKPDEISREEYGTFYKSLTNDWEDHLAVKHFTVEGGVEFTACLFTPRRAPFDM
FEPRKKPNNIRLYVRRVFIMDNCEELIPEYLSFIKGVVDSEDLPLNISRETLQQNKVLKVIRKNIVKKCLEMFTELAANKD
DYKKFYDAFSKNIKLGIHEDATNRAKLADLLRYHSTKSTEDQTTLADYQTRMKENQEFIYYITGESRAAVESSPFLEVF
KKRGIEVLLMTDPIDEYAVQQLKEYNGKKLVNITKDGLKLPETEEEKKKFEEEKAAAEGLCKAVKEILGDKVDKVQVG
TRITDSPCVLVTSEHGWSANMERIMKAQALRDSSMSTYMTSKKTMEINPAHPIMAELRRRVEADKGDKTVKDLVWLL
FETSLLTSGFSLDEPTGFASRIHRMIKLGLSIDEDEMTDAAPADLPSLEPSETKTTSMEEVD 
>Malawimonas_californiana@prot_11 
MATVKHKVLILSGKGGVGKSTVSSQLAYAFAAKEMEVGLLDIDICGPSIPKMMGLEGESVHASNLGWEPAYVQENLA
VMSIGFMLQDPDQAIIWRGPRKNGMIKQFLKDVCWGELDVLLVDTPPGTSDEHLSVVQFLKESGIDGAVIVTTPQEVAL
LDVRKEITFCQKVGVPILGVVENMAGFVCPNCKTETQIFYPSSGGAARMAAEMGVPFLGSIPLDPRLRGAADEGKSFAS
VHGDSPAVKTLNVIVDQLARTLDC 
>Malawimonas_californiana@prot_13 
MASHATDFIKFVNAAVSPYHAVHQARSLLEAAGYRFISEAGTWDVKPGGKYFYTRNQSTIVAFAIGQQYTAGNGFNIV
AAHTDSPVLKVKPVSVHSSAGYVQVGVEPYGGGLWHTWFDRDLTVAGRVIVRGGADFSSRLVRINKPILRIPTLAIHLN
REVNSDGFKFNTQTHVLPVLSTAVKEALAVPSDAKHHPRLLEMLAKELSCKPEDIHDFDLNLVDTQPSVIGGPLDEFIFS
PRLDNLCMSFCALQGMLAAGDLSSESNVRLMALFDHEEVGSASDHGAASPIIAEVVRRVTTLLGGTSMPTDLVEVALR
KSFLVSADMAHAVHPNYSEKHESHHQPAMHKGIVIKENSNQRYATSSITSLPLRIIAQKRSIPLQEFCVRNDSACGSTIGP
IISSNAGMRAVDIGAPQLSMHSIREMCGVEDVKWGVQLCQAFYEEFSEVDRHVRVDDQTA 
>Malawimonas_californiana@prot_14 
MYRNVLEEMFEKWEANPQSVDSSWQTFFRDVQASESFESFKSTVAAKGSDPESIKRAVYDTVRLMTLARMYRVRGHL
NANLDPLGLQQQPVLADLDPAKYKLSEADMKREFVSPPPLGQISDYDKYRVVAPSRVVEDIRRVYCNTVGVEYYHIHD
AVQREWLQNKIEVEHPKELSKDEKLWIYTHLAHAELFEQYLARKEKTAKRFGLEGGETCLPVLEKIVEAASDQGVESIV
IGMPHRGRLNVLANTMKKPFRAIFQGFHKLSVDEWDKIHNQQEELVGSADVQGSGDVKYHLGTTVDRTLLNXXXXHL
TLSPNPSHLEAVNPVVEGRTRAQQFYLGDTERSRAMSVLMHGDAAFAGQGVVAETLMFSDLPFYKTGGTIHIIVNNQIG
FTTDPVSGRSTPYCTDIAKGAGAPIFHVNGDDPEAAVRIAQLAVEWRQRFHKSIVVDVVCYRRRGHNEGDEPSFTQPR
MYKAIEAKETVKVSYGKKLVASGVVTAAELEAMDKSFSEMLEQEFQAGKDYVHNPLDWIPKPWKELAQLPGVQPTG
VEESTLLAIGKHVTTVPEGFTVHPQLKRSVIAARAKMMETKQGLDWGMGEHLAYGSLLLEGHAVRLSGQDVERGTFS
HRHAVWNDYESPTVKSSKYIPLDNMSKDQGRFIIANSSLSEFGVLGFEYGTSLESPAHLAMWEAQFGDFANGAQVIFDQ
FLSSGEQKWYTQSGLVVLLPHGYDGAGPEHSSCRLERFLNMSSEEPETPRAEWDEELQLRQCNWQVVYLTTPANYFH
AIRRQMKRNYRKPLIVAVSKSGLRLPASNLSDFLPGTGFMSVYPEQNPQDLVDPKDVKRVIFVSGQLFYDLIKARSERKI
KDIAIVRVEQLNPFPFAAVAREADKYPNAQVVWAQEEPKNMGSWGFVRPRLELILNYDRDPIYVGRHVSASPATGWA
QMHEKEKEALKRAAMTIA 
>Malawimonas_californiana@prot_18 
GMNLPAGVEAHGPQRKIVFRIGSVTSFEKKLDDAQNEFGIPPSQRVPVSFVQATSLVNEALRLLPTLLLVAGFLYMMRK
MGGSSGGFKLFSVGKSPAQVFKQGDIKTTFKDVAGLGEAKNEIMEFVEFLRNPQKFSRLGAKIPRGALLVGPPGTGKTL
LGKAVAGEANVPFFSISGSDFVEMFVGVGPSRVRDLFAQARSNAPCIVFIDEIDAIGRHRGKGMGGNDERENTLNQLLV
EMDGLKSLAGVIVLAGTNRADVLDPALTRAGRFDRHIFVDKPDLPARQKIFEVHLKPLKLADPPEAYSKRLAGLTPGMS
GAEIANVCNEAALHAARTSKKAVEFSDFQYAVDRVIAGLERKSRVLTPTEKRTVAYHEAGHAVVGWFLEHCDPVLKM
MDMVCMTLGGRVAEQIFFAKASTGAADDLDRITRSLYAQIAMFGMDKEFGPITYPAPKDGELQLWKPYSEETAAVIDE
RVRTIVREAYDRTLRLLTEKKDAVVKLAEALLEKEMLSQEDVITLIGTRPHGAMSNYEAFVYGEKGYKGSLEEAQQRD
AATRPREGSIGSTV 
>Malawimonas_californiana@prot_24 
MTERKRTFGQATEQMNPLTGRTFSQRYFDILAKRKTLPVYEFRDEFIDIVNKNQVVVLVGETGSGKTTQIPQFLIDMGF
ANTKKKVCCTQPRRVAAMSVSKRVAEELDVLLGEEVGYSIRFEDMTSQKTILKYLTDGMLLREAMTDPMLEGYSCIVL
DEAHERTLATDVLLGLVKEVSRKRKDLKVIVMSATLDAEKFQTYFDGAPLLKVPGRLFPVEIFYTPEPERDYLEAAIRT
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VIQIHMVEKPGDILLFLTGEEEIEDACKRIVREAGNLGDQVGEIMAVPLYSSLPPNLQQKIFDTAPAARRSGGPPGRKVV
VSTNIAETSLTIDGIVYVIDPGFAKQKVYNPRIRVESLLVTPISRASAQQRAGRAGRTQPGKCFRLYTEKAFKKELIPNTY
PEILRSNLSNTVLLLKKLGIEDLVHFDFMDPPAPETLMRALEQLNYLGALDDDGNLTPMGSTMCEFPLDPQLSKMLVM
APEYNCSNEMLSIVALLSVPNIFVRPRESAAAADHAKAQFLHIDGDHLTLLNAYHAYKANNDDQQWCWQNFINARSM
KSGDNVRTQLARIMRKFNLPLVSTDFNSKEYYPNIRKCLCTGFFMQAAHLERSGHYLTVKDSQVVALHPSACLDHKPE
FVIYNEFVLTTKNFIRTVTDVKAEWLLEVAPHYYDMDNFPDCEAKLVFKRILQRRAIADKQQSRYASSTY 
>Malawimonas_californiana@prot_25 
TPTVRSSFLRNLIRAASQKPAPGYVIGLPSLSPTMEKGTISEWKVKEGDKVSPGDQLAMIETDKAQVPFDSQEEGYIAKIL
VPKGSSDIPVNQPIIIIAENKEDVAKFKDYVPEGASSSSSSTSESAPASAPAPEQPAQQPAQQQQASKAAEPAERGRIFASP
VAKKLASEQGIALSEIQGSGPAPTHRIVKADVEKAASQPKKAAAPAPVFSAAVPATGAYTDVPLSNIRKVIATRLTEAK
QTIPHYYLTVDVVMDELLAIRQELNASQAKDSKISVNDFIVKASALALRKVPTVNNSWVGTAIRVNHTVDVSVAVQAD
TGLITPIIKNADQRGVAEISAATKDLAERARKGGLQPSEYQGGTFTISNLGMFGIRQFAAVINPPQACILAVGASSRRVVP
ASEQGDDVKVANVMTVTISADHRVVDGAVAAQWLGAFRGLLEKPVTMLL 
>Malawimonas_californiana@prot_26 
SYHSLKTDGPVLDGAVDTASDAFKANTAVMSEYVAQLRQHVAAAKQGGDDKTRKRHTDRGKMLPRDRVGALLDAG
SPFLELSPLAGHGLYEDSVPAGGIITGIGRVAGTECMIVANDATVKGGTYYPITVKKHLRAQTIAMQNHLPCVYLVDSG
GAFLPLQSEVFPDKEHFGRIFYNQAQMSSMNIPQISVVMGSCTAGGAYVPAMSDETVIVKGNGTIFLGGPPLVKAATGE
VVSAEDLGGADVHCRTSGVTDHYATSDEHGIALARRIAANLNRAPPQSPPYTPEAPAFDPADMGGLIPADTRVQFDVR
KVLARIVDGSRFDEFKALYGTTLVTGFARIHGHPVGIVANNGVLFSDSAAKGAHFIELCGQRGIPLLFVQNITGFMVGRK
YEAEGIAKHGAKMVTAVATAPVPKLTLIIGGSFGAGNYGMCGRAYDPRFLFMWPNARISVMGGTQAASVLATVQREG
MERAGKQWPQEQEQAFRTAIEDRYNHEGSAFFSSARLWDDGVIEPSSSRDVLGLALATTARAPKPQLPHWGVFRM 
>Malawimonas_californiana@prot_32 
RLAAPLARTFATDATPLMKTPLNEFHKKLGAKMVPFCGWEMPVQYKEGVLAEHLHCRSKASIFDVSHMGQLKIFGKD
RNAFIESLTVADVNGAAENKAQLSVFTNEKGGIIDDTIITRTNLDHLFVVINAGCRDKDMAHLRAHEAKFRSSGKDVKI
EEIDTHALVALQGPEAMNVLQAHVKEDLKQVPFMSSHIMRVNGVECRVSRCGYTGEDGFEISIPSEQAVSLTESLLNSP
VAKVLMTGLGARDSLRLEAGLCLYGHDLNEDITPVEGSLAWTIAKRRRSEGGFPGADKILQQLSSNVYPIKRVGLTSTA
PAREHMEIQDEAGKKVGEVTSGTVSPVTKASISMGYVPLELSKVGTKLHVMRNGKQIPAVVAALPFVPTRYYKTPKAA
APK 
>Malawimonas_californiana@prot_33 
GVSIAGAGVASLSFAISDKTPPIVISQTQNAPLPTRADHLKRVRELASFDVIVIGGGATGCGVAFDAATRKLNTLLLERD
DFASATSSRATKLVHGGVRYLEKAVQELDWEQLRLVDEALNERGVLLRTAPHLVHALPIIVPLEKWWKVPRMWIGCK
LYDFISGKAVVGKSYYLSQEETLKRIPTLAPDRVAGSMVMYEGQMNDSRLCTTVALTAAANGATVLNHVEVVGLDKE
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXYLDVRSVWTGIRPLAVDPHKVGSVTTAQISRDHIVHVSDSGLVTINGGKWTTFRLMAEDTLNRAVAWANLP
AGPCVTRRTMLLGGDGYTSSLHEHLRSEYQLDPSVARHLADNYGDRAVTVAEYIKQGFGRKLAPDYLFVEAEVLHAV
RAEYACTVVDVIARRLRLAFLDRKETLNAIPAVAALMAKELRWDDTRRAQEEQAARQFMRGFEPADGDACARPS 
>Malawimonas_californiana@prot_34 
RFAAAMASPEPAADIDASRLTITRTKTPRPKQPHESLIFGHTFTDHMLEIDYKKPSGWSAPRIVPLHDLSLHPAASVLHYS
LECFDGLKAYRSPQDKPVLFRPDQHMARFNRSAKRLALPSFNEPQLLECLKKLVSLERDWIPNARGYSLYIRPTLIATXX
XLGVQPASHALLYIILSPVGPYYREGFKAVKLLAEEKYCRAFPGGTGDAKVGGNYALSILPALEAAQKGYTQVLWLFG
PQHQITEVGTMNMFVFWKNEQGERELVTAPLDGTILPGVTRDSVLQLARQWGEFKVSERAFTMPDVVKALEEGRVCD 
>Malawimonas_californiana@prot_35 
MYSKSPITWTGFGIIGITGVGVMLYFNYEKEKQLRNARLGRTIGEIMVGGPFELQDLDGNKVTDAELLGHHSLVYFGFT
HCPEVCPNELAKMGVIMAGLDSDEQTKGQVQPYFVSVDPGRDTPEKLREYAKQWHPSIRYLTGTHDQIKHVARAYRIY
YSKPDDKDKDYLVDHSIVMYLMSPTGKCIGYFGQTHNAEQVVSKIRELLLGPSYTFLEWIGKTVGLSKSDSV 
>Malawimonas_californiana@prot_37 
MLAKYLWLKGETGLKVRVVGALTLLIGAKITNVYVPILFKHSVDALAAPTTDLALAIPFSVLVGYGVARGAASLFNEM
RNVVFANVAQNAIRRVSLQVFEHLHKLDLNFHLSRQTGALSRIIDRGVRGINFVLSAMLFNIVPTFLEIGLVSALLAHTC
GAPFVLVTAGTVVAYAVFTIIVTQWRTKFRKQMNAIENDMSSKVLESLINYETVKYFGNERMELKRYDQSLAGYEGAS
IKTQTSLGFLNFGQSAIFTAGMTGLMLLAARGVVHGEMTVGDLVMVNGLLFQLSIPLNFLGTMYREMRQSFIDMEQMF
SLLSVPATIQDRPDAKPIVVRGGSIKFEHVTFGYSKDRPILRDVSFEVPAGRTVAIVGPSGCGKSTIMRLLFRFYDVSEGA
VRIDGQDVRDVTVDSLRQQIGVVPQDMVLFNDTVYYNIAYGRPGADPEEVYAAARSARIHDVVNSFPDGYNTKVGER
GLKISGGEKQRVAIARTMLKRPAILLCDE 
>Malawimonas_californiana@prot_4 
MHEIKSEVGSKMDSMELERERGITIQSAATYCGWKGNHINIIDTPGHVDFTIEVERSLRVLDGAVMTITVDKQMKRYHV
PRVAFINKLDRMGADPFRVIGEIRAKLRHNAAAVQVPIGAESSLSGLVDLVHMRGFQYMGAAGTQVSEVEIPNSVKSL
VEAKRQELIEQVANVDDQLGELYLSEANITPEQLKSAIRRATLSRQFFPVFMGTSLKNKGVQSLLDGVIDYLPCPRERDN
VALNLSKNEEQVPLESNPNKPLVALAFKLQEHKFGQLTYMRIYQGTIRKGDQLLNTKTGKKVKIPRLVRMHSDEMEEI
AECGPGEIVAMFGVECSSGDTFTDGTVQYAMFIVWNGYSKALGRFQREDPTFRVSFDKESQQTIISGMGELHLDIYVER
MKREYKVDTVVGQPQVSYRETITKPADFNYTHKKQSGGAGQFARIIGSIEPIGFDQPCEFVNALVGNNVPPGFVPACEK
GFAEAAEKGPLLGHIVQGVRTTIKDGLAHSVDSNELSFRLASIYGFKQAFDKAGPVILEPIMAVEVSVPTEFQGTVVGGI
NKRKGTILNTEEREGYTIIETHVPLANMFGYSTELRSATQGKGEFSMEYHQHMPVSRQTQQELIEAYQKKRKEDNK 
>Malawimonas_californiana@prot_5 
MADIFLFTSESVNEGHPDKLCDQVSDAVLDACLREDPQAKVACETCAKTGMVMVFGEITTSANLDFQRIVRDAVKEIG
FDHSDKGFDYKTCNVLVAIEKQSPDIAQGVHLNRDEMDLGAGDQGIMFGYATNETKEMMPLSHVLATQLGLRLTEVR
KSGLCPWVLPDGKTQVTVEYQKTGSRVEPLRVHTIVISTQHIEGVTNEQIRADLHEHVIKPVVPAEYLKDTIYHLNPSGR
FVIGGPQGDAGLTGRKIIVDTYGGWGAHGGGAFSGKSPDKVDRSAAYAARWVAKSLVAAGLVDRVLVQLSYAIGVA
HPLSIFVETYGTGKRSDAELLSIVKKNFDLRPRAIIKALKLTEPIYSKTACYGHFGRAEFAWEQPKTLEM 
>Malawimonas_californiana@prot_6 
RRKLSIHTIPTSVPVKTKVICTIGPGINTVEKLAELMYHGSVIANVRAAAAKVNKPVAIMLDTMGPEIRTGKLEGGKPVD
LRTGQPFTIFNTLIVGDSTKCGVTYNHITQVLSAGSDLLIDDGLIALVVNSVHSDRLECTVKNGGLLGETKGVNLPNCVV
DLPAVTARDRKDIEFGIEQGIDAIAASFVRQAENVREIRSILTQSRNPNAQNIMIISKIENVEGLNNFEEILHESDGIMVAR
GDLGVEIPIQKIAMAQKLMISQCNAVGKPVITATQMLESMIKNPRPTRAETTDVCNAVLDGSDCVMLSGETAKGDYPV
ECVQLMVSICRETEAGINYVHSHKYLRRTASVSGGVSEVISATAVKAAEEMGAKLMVVLTETGATARHVAKYRPSVPI
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LCINSHDMVARQCQVSSRDVCFSRGVIPFTVDSMIGTDAIVLQALAFATSAGLCQSGDIVVLVSGYKEGIPGQTNMIKKL
IAP 
>Malawimonas_californiana@prot_7 
MAEVSEAYPDFISQRVALFEQIKAKQAAEPRDKKPIKITLPDGAVKEGVAFETTPLDIALSISKGLADKIVAAKLDGGVV
WDAWRPLESDCTLQLLKFEDEDGKKVYWHSSAHILGQAMELEFGGKLCIGPALEEGFYYDIGGDVVVSEADYARLEA
RVKKIIDQKQPFERLLVPKEVALEMFKYNKYKTEIIQNKVPDGDVCSVYRCGPLIDLCRGPHVPNTGKVKALKVTKSSA
AYWLGNKDNDSLQRVYGISFPDAKQLKEWVHFQEEAKKRDHRNIGRDQELFFFHERSPGSCFFLPHGTRIYNKLTEFIR
RQYWKRGYTEVVTPNVFNVKLWQDSGHWAHYKENMFSFAVEGQDFALKPMNCPGHCVMFGHRSRSYRELPIRFADF
GVLHRNEYSGALTGLTRVRRFCQDDAHIFCMPSQIMDEIRGVLDFLQEVYGIFGFTFDLELSTRPKDFLGEVAQWDEAE
KALTDALNGFGQPWKINAGDGAFYGPKIDIRVFDALRRRHQCATIQLDFQLPQRFELTYEAGGGRMETPIIVHRAILGSI
ERFIAVLTEHYGGKWPFWVSPRQVRVLTLTDKCQDWARQVESKLHAAGYYVDTDFGDAKIEKKIRHDVQRRPDRAG
QLHPCGRTQGGCRREGQRAHPR 
>Malawimonas_californiana@prot_9 
MRAALSAVSRSISFSSVRTASRWSKVEMGPADPILGLTVSFKNDPSPNKVNLGVGAYRDDNGQAFTLPCVREAEKRLV
GADHEYGPIGGVPGFTKAAAALIFGEDNAALKDGRVATVQTLSGTGALRVGFDFIRRFQGALPVYMPNPTWPNHKNV
ARDSQLGAVKEYRYYDKASKGLDMQGMVADLAAAPENSFILLHACAHNPTGADPTQEQWKEISKVCKDKKHFIFFDS
AYQGFASGDPAKDAFAVRRFIEDGHDVVVAQSFAKNFGLYGERAGAFHIVCSSPKENEILLSQLRILIRPMYSNPPVTGA
RFVETILNDKALTKQWHSDVKLMADRIISMRHALVDGLKKAGSSHNWAHITNQIGMFCYTGLNPEQVKKMIEKHHIYL
TGDGRISVAGLTSKNVKYVADALHDVTK 
>Malawimonas_californiana@HslVU 
ELIPREVVAELDRYIIGQGEAKRAVAVAFRNRWRRRNLAPNLRNEVIPKNILMIGPTGVGKTEIARRLAKLTNAPFLKVX
XXXXXXXXXYGRDVDTIIRDLVDVAIHNQKQATKERXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXIHDARTVIEDEEVEKLASEESVIADALR
AVQEDGVVCIDEIDKIVVSSKDRTTSNASDEGVQKDLLPLVEGTTVTTRYGNVDTGKILFIASGAFHSVKPSDMLAELQ
GRLPIRVELKPLSQHDLYRILTEPETSLIKQQIALMKTENIDLVFEDAAIREIAAVATSINASVENIGARRLHTIIERVLEDV
SFNCDKYRGQRLVITADQVKRSIAELETKQDLKKFIL 
>Malawimonas_californiana@Hsp78 
MARAGKLDPVIGRDDEIRRTLQVLSRRTKNNPVLIGEPGVGKTAIVEGIAQRIANGEVPDSVKNKRVISLDLSSLLAGAK
FRGEFEERVFSVLKDVIEAKGEVILFIDEMHTLVGAGAAEGAMDASNMLKPALARGELHMVGATTTAEYRKYIEKDAA
LARRFQSITVPEPSVTDTIALLRGLKEKYEVHHGVRIMDASLVFAAVNAHRFISERFLPDKAIDLIDEAASRLKMQMESK
PDPIEKLAREVMMMRIELEALRREPDPSNEKRRAVLEKEVVEKQASLDQLNRTWQQEKDALEKVKAAKRQLDQAKNE
FVLSQRSGDLARASELKYSIIPKLEKDVAQFSENKLSMLSDALRPKDIAAVIARATGIPVENLMMDEADKLLHLEDRLR
ARVVGQEHALRVISDAVRLSRAGLHAHTRPLGSFLFLGPTGVGKTELCKALAEVLFGNDTNMTRIDMSEYMERHSTSR
LIGAPPGYVGYEEGGTLTEAVRRRPYQLVLFDEFEKAHREVANLLLQVLDEGRLTDSQGRTVDFRNTLIIMTSNIGADA
LASLPEGATSEQARPQILAAVRRHMAPEFINRIDEMVLFNKLGRGVMSDIVNVQLKQVSRMLEEKQLTLSVSPAAHAW
LAEQGYDFTYGARPLKRVIHQHLLNPLARLVIEGKVPPLSTIAVQVDGSSLKLEVRPPMTTP 
>Malawimonas_californiana@mHsp60 
MFRSAANPVARLARLSFPVRQYAAGKEIGFGADARKKLLKGVHKLADAVAVTLGPKGRNVILDQSFGAPKITKDGVT
VAKHIEFRDRYENAGAQLIRQVASKTNDVAGDGTTTATILARYFFAQGCKSVEAGLNPMDVRRGINAAVEKVIEDLKS
RSIDVTNKDQIKQVATISANNDVKIGELIADAMEKVGKEGAITTQDGRTLQDELDVVEGMKLDRGYISPFFVTDAKTQR
CELENVHVLVVDKKISNIQGLVKALEVSVQKGGSLLIVAEDVDGDALATLVVNRVRAGLKVCAVKAPGFGDNRKNIL
HDIATMTGAQVISEDVGLKFDDTLAVEQYLGSCKKVSVTKDDAIIFGGSGNQDAVSERLDQLRDAIKQTTSDYEKEKL
QERLAKLTGGVAVIRVGGATEAEVNERKDLVTDALHATRAAVAEGVLPGGGSALLFASRALEGFKLANFDQDHGVSI
VREALKVPAKTIASNAGIDGGVVVEKVLASSSNTHGYNAQTSAYVDMIKEGILDPTKVVRTALMDAARIASLMTTAEA
VIVDLPKEEPAAPARGGMGGMGGDMDY 
>Malawimonas_californiana@mHsp70 
MFSRILCQPLRRLPFRLRAYADAAPTGPVVGIDLGTTNSCVATMEGQNPRVLENAEGARTTPSVVAIQKDGTVLVGAPA
KRQLATNSQNTFHGVKRLIGRRYDDPMVRKEQQMVGYTIVKADNGDAWVEAQGKKYSPSQIGAYVLTKMKETAETH
FGGPVKNAVVTVPAYFNDAQRQATKDAGRIAGLDVLRIINEPTAAALAYGLNSGKHSKIAVYDLGGGTFDVSVLEIVE
GVFEVKATNGDTFLGGEDFDARLTEYLVDQFAKENGMDLRKDRIALGRLREAAEKAKIELSSTNQTDINLPFITADATG
PKHVQMTLSRAKYETLVDDLLKKTLEPCKQCMKDSGFKNEDLSEVVLVGGMTRMPKVTELVRGLFGKEPFKGVNPDE
VVAVGAAIQGSVLTGKTTGVVLLDVTPLSLGIETLGGVFTRLIPRNTTIPTKKSQTFSTAVDNQPSVEIKVLQGERELAA
DNKLLGQFQLVGIPPAPRAVPQIEVTFDIDANGIVNVSAKDKDSGRQQQITLKSSGGLAEDDIKRMVQEAERNKTADTQ
RKALIEAKNEAETTVYSLEKTLTEHREKIPEADRTKVQEAIAEVRKATEGDNVDAIKSKVAALSSHNMRLYELVYKQG
GQQQQQQSGDSSSNGDKKQ 
>Malawimonas_californiana@mrl3 
ALDARNLIRSENLTEEELKSSLTEEDFGVTSARYTPTASNWTPQSKRVGVVARKEGMLSLQDEWGRWWPLTLLKLENT
QVTQVKTKETDGYDAIQVGIEDILPRKTTKAMIKHFEKAGVPPKRKTFEFRVTPDALLSPGTTITARHFVPGQYVDVTGI
TKGHGFTGAMERWGFGGLRASHGVSVSHRSHGATGQRQDPGKVFKGKKMAGHMGVDQRTIQSLRVYQIEAKLNCLL
VVGSVPGPKRGFVRIRDALRKPHVVPPPFPTFVAPPSETPETMPDIVVADPGPDPFAPMVEETE 
>Malawimonas_californiana@mtif2 
MQKVSGVSWKGTAERAKPPSDGFTLSDELAKLRRPKPDHGARIPAAHTHQQPRHAPSTVQHRFVGDRTVVIGDSIPIRT
LATEAGARVVDVLKALIILGENPRSVSAAISGDAAELALEEMMLRKWVSTVKITRLRPREINVSRQYTRERIAKDVSAG
TQYPAKSPVATILGHVDHGKTTLLDALRHTAVAAKEAGGITQSIGAFSVARPQEPTRRITVLDTPGHAAFTQMRKRGAA
VTDVAVVVVAADDGVKPQTVEAIRHAQDAHVPMVVALNKCDKEGVDVDAVVASLAQYGVVTEAEGGDVQVVRISA
LQALKSGGTDGNLSALIDAIDLQADLSGICMAPTDVPAEGVVIEARNDKQVGPVASVIVTAGTLRVGDAFVCGCSYGK
AKHFAVNGQRVSSAPPATPVDLMGLKEAPAAGDDFIVVEDEEKARKIAAWRCELRESNNEMRRKRAAVRMADAAKR
GVIELPVVVKADMHGSMEAIIEALETAHIPSNEVVVRVVGSGVGNVHESDIDLANAAKAMLIGFNVKANASVMAVAR
MHGVAVRTYRVIYDLVKEVREQLTALLPTTEEIVVNGRAEVAQLYPIRGKKSGATQNVAGSRVLEGAIKRSSAVRLMR
DGTEIWSGKIFSLKHFKEEVSEIEKGKECGILLDDCADLQQGDVIECVETVKRQRTLEDSAAASHKAVR 
>Malawimonas_californiana@nad10 
ASRVRPSLAALQSSVPSDKAAAHVPASQKSQSTAVEPSAAGKVRKFDSLALEKPKGGLEYVVSKLDSLVNWGSKSSM
WPMTFGLACCAVEMMHAAAPRYDLDRFGIVFRASPRQSDVMIVAGTLTNKMAPGLRKVYDQMAEPRFVVSMGSCAN
GGGYYHYSYGVVRGCDRIVPVDIYVPGCPPTAEALLYGLLQLQKKIGRQRTL 
>Malawimonas_californiana@nad11 
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GIHATARACAAPAKTLKMSVDGKEVEVDASFTVLQACAVAGVEIPRFCFHERLSIAGNCRMCLVEVEKSPKPIASCAMP
VAPNMKVFTNSEKTKRAREGVMEFLLANHPLDCPICDQGGECDLQDQALVFGKDRSRFHEYKRSVEDKNIGPLVKTV
MTRCIHCTRCVRFASEIAGVEDLGMTGRGADSQIGTYVEKMFDSELSGNIIDLCPVGALTSKPYAFTARPWELVRTESID
VHDAIGANISLDTRVGEVMRVLPRINEDVNEEWLSDKSRFSYDGLKRQRLHFPMIKKPNGEYISATWQDTLQYIKERLR
GVPGTNIRALVGNLADCESMMALKDLVNRLGSENIESREDGMKVSPDLRASYLTNSTIAGAESADVVLLIGCNPRVEAP
LFNTRLRKAYLYNDALITYIGPKQQLTYDANHLGDSVSVLKDILKGAHPLAKVLQQAQRPMVVVGAAALRRPDASGIL
EAVGQLAHKTPNLVQPGVWNGVNVLHTAASRVGALDLGIVPGTAAQSSATGRSVLYLLNADDFGEEAVKTGSDTFVI
YQGHHGDKGASRADVILPGCAYSEKDATYVNTEGRVQRTKRAVGPPGDAREDWKIIRALSEVLGVALPYDTVTKLRQ
RLADVSPSFARVDKREPATIMPQVPSSAPTLDTTVPMASGVTNFYMTDPISRASQTMARCTA 
>Malawimonas_californiana@nad7 
MESRNFTVNFGPQHPAAHGVLRLVLELDGETVVRSDPHIGLLHRGTEKLIEYKTYLQALPYFDRLDYVSMMSMEHCYS
MAVERLLGCDVPLRAQYIRVMFLELTRILNHLLAVSAHALDVGAMTPMFWAFEEREKLFEFYERVSGARMHAAYIRP
GGVSMDMPLGLMDDIYQFIRQLPSRLDEIEELLTANRIWKMRLVDIGVVTAQQAQDWGFTGVMLRGSGVPWDLRKTQ
PYEVYDKMEFDVPVGTKGDCYDRYRCRMEEMRQSVRIVQQCLNQMPEGPVKSGDAKISPPSRQEMKTSMEALIHHFK
LYSEGFSVPAGETYTAVEAPKGEFGVYLVSDGSSRPYRCKIRAPGFFHLQGLDFMAKGHMLADVVAIIGTQDIVFGEID
R 
>Malawimonas_californiana@nad8 
MPKSVAVVRSNSTQPTQPPNPDDIDPWHRERLKNFKPKETSAKHLIDWTANSLLITELVRGAIVATSVLFEPKVTVNYPF
EKGPLSPRFRGEHALRRYATGEERCIACKLCEAVCPAQAITIEAEPREDGSRRTTRYDIDMTKCIYCGFCQEACPVDAIV
EGPNFEFSTETHEELLYNKEKLLANGDRWEAELAHNIEANFLYR 
>Malawimonas_californiana@ndufv1 
MLSRVVALSRTAARLPVTVTSRGYAERAYGNLKDEDRIFTNLYGDAHGPDGWKIDGAMKRGDWHRTKDIIGKGVDW
IVNEMKASGLRGRGGAGFPSGMKWSFMPKQTDRPQYLVVNADEGEPGTCKDREIMRQDPHKLVEGCLVAGFAMRAR
AAYIYIRGEFDLEANRLEEAIDEAYKAGYLGPNSCGTGYAFDVYVHRGAGAYICGEETALIESLEGKQGKPRLKPPFPA
NMGLFGCPTTVNNVETIAVAPTILRRGAAWFSSFGRKNNTGTKLYCISGHVNNPCTVEEEMSIPLKELIERHCGGVVGG
WDNLLAIIPGGSSVPLLPKSICDNVLMDFDALKDVQSGLGTAAVIVMNKSTDPIRAIARLSKFYKHESCGQCTPCREGTG
WLWSLMERMVVGDARVDEIDQLEELSRQIEGHTICALGDAAAWPVQGLIRHFRPVMEQRIAEYQKAGTKAASVHA 
>Malawimonas_californiana@ndufv2 
SAGALFVHRDTPDNNASTPFDWTSDNSKRIEKILSKYPAHYKRAGTIPLLHLAQKQNGGWLSLAAMNKVADTLGVSRV
RVYEVATFYTMFNRNFVGKHVVQVCTTTPCELCGSGPVLDAIRTHLGVEVGETTADKEFTLMEVECLGACVNAPMMQ
INDDFYEDLTPDSAVEVLRGLKDGRKVRVGPQGPNARHTCEPSHKRTSLATPAWGPSAPNLDRVEPPKPEAPKGAADA
KK 
>Malawimonas_californiana@nsf1 
SSKSTLAGRPIYLDMQATTPVDPRVLDAMLPYYTEQYGNPHSRTHAYGWDSEEAVEAAREDVAKVIKADSKEIVFTSG
ATESNNMAIKGVARFYKKQKKHVITTATEHKCVLDSCRALQQEGFDVTYLPVQTNGLVDLQELESAIRPDTSLVSVMG
VNNEIGVVQPIQQIGSLCRKRGVFFHCDAAQAIGKIPVDVNAMNIDLLSISGHKIYGPKGIGALYVRRKPRVRLEPIQSGG
GQERGMRSGTLPAPLIVGLGAACRVILEEQHNDTRHVTQLSRYLYDEVMKRIELVTLNGDKESRYPGNLNLSFRFVEGE
SLLMALKQCAVSSGSACTSASLEPSYVLRALGVEEDMAHTSIRIGIGRFTTREEVDHIVSLLEQHVQRLRDMSPLYEMW
KEGIDMKSISWTGH 
>Malawimonas_californiana@odpA 
RLLRSPASVLLSSRRGLASAAEEISYEIPESSYAYHKLDVKVDRKTKMKKSELMEYFKTMATMRRMEAEAEQLYKAKF
VRGFLHLYNGQEAVVTGTEAILKKTDSVITAYRDHCHFVGRGGSVRACLAELMGRFPGCSKGKGGSMHMYLAKNNFF
GGNGIVGAQVPVGAGLAFAHWYRQDGGVCFASYGDGAANQGQIFEAYNIAFLWKLPVVFVCENNRYGMGTSIQRAA
SNQAFFTRGDAVPGIKVDGMNVLAVREGVRYAAEHARTKGPLVVEMDTYRYSGHSMSDPGLSYRSREEVQATRQAR
DPIELVRTWLTANGWATEAELKAIEKEIRAEIEQMSAELKTSPWPPVSELTADVYVDTHS 
>Malawimonas_californiana@odpB 
MQSSRILSLAGRVASSSRSVFGLIRFNSTAPAATEVPTKLTVRDALNSALDEEIERDDKVFLLGEEVGQYDGAYKVSRGL
WKKYGSKRIVDTPITEMGFTGIAVGAALAGLRPICEFMTFNFSLQAIDHVVNSAAKGLYMSGGQLRCPIVFRGPNGPAK
AVAAQHSQCFAAWYGAVPGLKVIAPYSAEDARGLLKAAIRDDNPVVFLENEVIYGEAFDITPDVLSKDFVLPIGKAKIE
KIGTNITVTAFSRMVGVALEAAKIVKEADNIDVEVINLRSIRPLDRQTIVDSVKKTNRLVTVEEGWPQYGVGAEVAASI
MESDAFDYLDAPVQRVSGADVPMPYAQNIEDLATPTPQIVADAIRKACYKK 
>Malawimonas_californiana@PCCB 
MFRQALLGLRQVTASVRASQLRFNSSKIEALRQQSLLGGGEHRIAAQHKKGKLTARERLALLLDQGSFVELDAFVEHR
CTDFGMEKQRFPGDGVVTGSGTINGRPVYVFSQDFTVFGGALSETHAQKICKVMDKAMLIGVPVIGLNDSGGARIQEG
VASLGGYADVFQRNVDASGVIPQLSLIMGPCAGGAVYSPAMTDFTMMVRDTSYLFVTGPDVVKTVTHEMVTAEELGG
ARTHTTKSGVAHAAFENDLEAMRKTREFFDYLPLNNREGPPVRPCEDPRTRAELSLDRVVPADANMPYNMLDVIHKV
VDNGDFFELQPEYARNIVIGMARMEGRTVGIVANQPKEQAGVLDIDSSTKAARFVRFCDSFNIPIITFVDVPGFLPGTKQ
EYNGIIRHGAKLLYAYAEATVPKLTVITRKAYGGAYDVMGSKHLRADSNYAWPSAEIAVMGAEGAANIIFRGQPDLPA
RVAEYKNQFANPLAAARRGFLDDIIRPHQTRQVLCRDLELLKNKEYERPARKHGNIPL 
>Malawimonas_californiana@sdh1 
PAARRMASSDPAAYPIIDHTYDVVVVGAGGAGLRAAFGMANAGYKTACITKLFPTRSHTVAAQGGINAALANMTEDD
WRWHAYDTVKGSDWLGDQDAIHYMCREAIPTVIELEQMGVPFSRTKEGKIYQRAFGGQSLKFGEGGQAYRCAAAED
RTGHALLHTLYGQSLKYNTEFFTEYFALDLIMENGECRGVIAMCLEDGSLHRFRSHKTVLATGGYGRCYLTATSAHTC
TGDGNAMVTRAGLPIQDAEFVQFHPTGIYGAGCLITEGARGEGGYLLNAQGERFMERHAPTAKDLASRDVVSRAMTV
EIMEGKGVGPDKDHVYLQLSHLDPALLHKRLPGISETAAIFAGVDVTKEPIPVLPTVHYNMGGIPTNYMGEVVTIKDGN
PDHVVPGLMAIGEAACVSVHGANRLGANSLLDIVVFGRAAVHRVQQTLAKETPHRPLPDKAGHESIDNLDKLRNGQG
XXXXXXXXXXMQRTMQRYAAVFRKQDLLETGCKELTRIYPDLNNLKLHDRGMIWNSDLVEALELQNLMTQAMITM
YSAEARKESRGAHARDDFTKRDDKTWMKHTVGWLDVPTGKVSLDYRPVHMNTLDENEMKPIPPKQRVY 
>Malawimonas_californiana@sdh2 
MLRSLSTLSRFARSAAPTAEKAAASAKPAAAAMPTKKAPDVRRFQIYRWDPEKNEKPRLQSYDVDMSQCGPMVLDVL
IKIKNEVDPTLTFRRSCREGICGSCAMNIDGTNTLACLRAVDQKSMKIYPLPHMAVIKDLVPDLTNFYRQHASVQPYLK
YKTEPAPGVSNLQSEEQRAKLNGLYECVLCACCSTSCPSYWWNGDKYLGPAILLQAYRWIADSRDQFTRERLESLDDA
FKLYRCHTIMNCSRTCPKGLNPALAIAKIKSQISEL 
>Malawimonas_californiana@SUCLG1 
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MFARVGRTIIAAAPRSLLSAVRSYAAEASAGGPPYVFVDRNTKVICQGFTGRQGTFHSQQAIEYGTQVVGGVSPGKGGS
THLGLPVFNTVSEAVRTTGANATSIYVPPPGAKAAIIEAIEAEIPLIVVITEGIPQHDMAYVKHALRSGSKSRLIGPNCPGV
IKPGECKIGIMPGHIHLPGRIGIVSRSGTLTYEAVAQTTANKLGQSTCVGIGGDPFNGTNFVDCLKLFMNDPQTDGILLIG
EIGGSAEEDAADFIKAHPQKPVAAFIAGSTAPPGRRMGHAGAIISGGKGTAGDKIRALTAAGVTVAESPARLGDAILKA
MKERGKA 
>Malawimonas_californiana@tufA 
TPVLRLFSAMTAAAPRPTVVHSYTIVRGMAKFERTKPHVNVGTIGHVDHGKTTLTAAITKVLADQALAKFVAFDQIDK
APEERLRGITIQSAHVEYETKNRHYSHVDCPGHEDYVKNMITGAAQMDGAILVVSADDGPKPQTREHILLARQVGVPH
LVVFMNKVDKVDDPDLLELVEMEIRDLLKFYKFPGDETPVIRGSALHALNGTDEQLGRAAILKLMETVDSYIPTPPRAV
DKPFLMCVEGVNSISGRGTVATGRIEQGIVKVGDEVEIHGLGKSGEKTTVTGVEMFRKELDQGQAGDDIGALLRGVGR
DDIRRGMVLAKPGSVKTHTRFEGEIYALKDEEGGRRTPFMNNYRPQVYFRTADVTAGVTLPQGTEMVMPGDNCKLTF
QLQYPVVLNQGLRFAIREGGRTVGAGIVASIVE 
>Malawimonas_californiana@TypA 
PRVTSLSRANTAPILQRLQFSARFASSKIDGIRNVAIIAHVDHGKTTLVDTLLRQSGTMSAIAQGARVMDSNALEKERGI
TILAKVTAVNWQNKRINIVDTPGHADFGGEVERILSMVDGVVLLVDATEGPMPQTKFVLSKALRQRLRPIVVLNKADR
DTSRPSEVETEIFDLFCALDCAEDQLDFSVLYASAKEGWAVRSLSDKRESMQPLLDTIXXXXXXXXXXXXXXXXXXX
XXXXXXXXXXRILTGRVYSGSVLVNDRVHALKRAESTKIEEGRVLKILQRSGMERYTVDKGIAGDIISVSGLSAATVGD
TISSIEXXXXXXSPAIDPPTIAMQFGPNDSPLAGTEGSQVTSTMVGERLRAEAEVNVALQVKQMGETYEVRGRGELQLG
ILIENMRREGFELSVSPPTVVYREDEQGNKLEPIEEVMIDVDAEFMGVVIEKMAIRKAELLDSKDVAGKTRLRFLCPSRG
LIGFKSEFSTETRGTGIMHHVFHSYKPFKGPMNQTRKGLLVSMSDGVSTHYALQNLEDRGTMFITPGVKVYPGMIVGE
HTRDNDLDVNVSKAKKLTNVRATATDMGALALSPPRILKLEESISYVKTGELVEVTPKSIRLRKGEMDSAKRRVAARD
AKK 
>Malawimonas_californiana@CLPP 
IMFSCLCRRLQPASICRWASYSPTRATLIPMVIEQSPRGERVFDIYSRLLKERIIFLNGEVHDDSAAVVVAQLLLLQAEDH
AKPVFLYINSPGGAVTAGMAIYDTMQFIRPEVHTLCMGQACSMASLLLAAGSLGHRMILPNSKVMIHQPHGGTSGQAS
DIAIHAKDILETRTRLNDLLS 
>Malawimonas_californiana@Coq7 
MADQEEKHLEKFKKMVGEKRVRPTVLEPVWNAAGYALGVASALLGERAAMACTVAVEDVIAEHYNGQLRDLYKAG
ADKAEAELFDTIRAFRDDEMGHHDTAMQHGAAQTPAYGALTAAVKGATRTAIFLSERL 
>Malawimonas_californiana@ETFDH 
QLHTRSALYSTASPSEHAQQGTKQSSESETAVDPRTQEPRAAEEFDVVIVGGGPAGLAASIRLKQLAAQNQRDVRVCVI
EKAAEFGRHTLSGAVMETRALDELIPQWREKEAPLHTPATHDRLYYLTERGAYRLPLPREMNNHGNYIVSLSQVVRWL
AAQAEEAGVELYPGFAGAEILREGDKVVGVATGDVGVGKRGEIKSGYSRGMELRGKVTLFAEGCRGSLTRQLYSMYN
LEQGEPQTYGIGLKEVWEVDPAVHKPGHIMHSFGWPVKDAYCGSFLYHMKPNLISLGLVIGLDYKNPYLSPYHEFQRF
KHHPLVKPLLEKGTCIEYGARAIIEGGWQSLPKLTFPGGALIGDCAGTLNVPKIKGTHTAMKSGMLAAEHAFAELDQA
QSLDKYDSALRESWVGKELYAARNVRPSFDLGFIPFVLISGTESYITRGKLPFTLHHHGRDSQSLRPAAECREIVYEKPD
NKISFDLLTNLQRTNTNHEEDQPPHLRVTDPVKARVSYTKYAGPEGRFCPAGVYEWIKDEQTQEPKLQISAQNCIHCKT
CDIKSEQFITWVPPEGGGGPMYTNT 
>Malawimonas_californiana@ndufa9 
SIARTNPEQKRGIAFHQVTPGARASVAGVPVTVLGATGFLGRYVVSSIGNTGSQIVVPYRGNEYSYRHLKLAGDLGQIV
PIPFHPRKIDTIAQAVEHSAVVINLIGRNYETHNSSFEDVNVRLAGDIAKVCTEAGVQRLIHVSALAANDPHATSRWAQT
KRRGEEAVRKAFPDATIIRPAPVFGPEDRLSQKEATVAKFFPLFPIFGSDSRIQPTWVLDVAEAILNATRDYHTAGKTYEL
AGPRVYTRKQFMDEILDIAGLWRARPVPVPSLLAAVPAWFLERIPIIEPYVTRDMLKQYAQDIVRDDSALGYEDLHITPQ
SFEKHAVSLLRGFRPPKAHIGFEITNES 
>Malawimonas_californiana@ndufaf5 
DTMEVFDRQYKRLQRNRIARANAPDFDFLRDQIADTLVDRLXDVPRDFPNALDLGCGSGSIIRHLRNRGGIQTLVQCDX
XXXXVKAYRVHADEEFLPFQHGSFDLVMSNLSLHWINDLPGVFQQVRKILKPDGMFLGSMLGGQTLTELRTSFVVAES
EREGGLSRRMSPMADVSDVGSLISSAGFNLPTVDVETVTLNYASPFVLLHELRMMGEANAVNSREMTLKRDTLLSMA
ASYQALFGNADGSVPATFQV 
>Malawimonas_californiana@NifU 
RRSLFIRPARTPNENSMQFFPTXXXXXXXXXMEFKSIREENTQKSPLAKLLFQIEGVESVFMSHNFVTINKTEETEWDIL
KPHVFAALMDFFDSGQPVYTDEMPVTDTTILPEDDEVVAMIKELVETKIRPYVLRDGGNILYRGFKDGYVHVQMTGSC
SGCSSASDTLKKGVESMLMHYIDDVKGIVRVDEAGDDVSNSALQELEERLARAKKESTKA 
>Malawimonas_californiana@PCCA_ 
ANRGEIALRVFRTCKKLGIRTVAVYSDADKDALHVQLADEAVRIGPAPTNQSYLNADAVLEAARKSGAQAIHPGYGFL
SENAAFSEAVTKAGITFVGPPPNAMRALGDKIQSKHIAKEAGVSTVPGYVGEVNSEADAIKIANQIGYPVMLKASAGGG
GKGMRVAWNDDDVRTGYTISREEAKSYFGDDRLLIEKFIESPRHIEIQIMADSQGKVLYFPERECSLQRRNQKVIEEAPS
VALDDATRRSMGEQAASLARAVGYQSAGTLEFLVDPRKNFYFLEMNTRLQVEHPITEYITGVDLVECMLMVAAGHPL
PMKQSDLKIKGWAVESRVYAEDPLKGFLPSIGLLTTYKEPPVTDYNLRVESGVTEGSEISVYYDPMISKVVSYGENRDQ
ALLRQKNALDSYVIRGLNHNIPFLRSVLDHPRFIKGDLNTKFIPRDAPKGFSGHALTARQVKELVGAAATMHMMRTQR
DASISDRLDSS 
>Malawimonas_californiana@PET112 
WQLVVGLEVHARINSPKKLFSGASTDIDAPPNKNVALFDSAHPGTLPVLNPHCVEQAVRTALALRGRIALHSTFDRKHY
SYHDLPHGFQITQKLCPVMSGGGLEVKLENKEVVWVPIQHLQIEMDSGKTIQDLSTLYVDLNRAGVGLMEIVTAPVMH
SSAVAGQFVKQLQTLLRHIGTCDGNMQDGSLRCDVNVSVTHRVTQQRGARIEIKNLNSIRSVVRAIDYEYERHVDLLTR
KEELKPETRSFDAMSNTTQFMRSKETHLDYRFFPEPDLPALVLEEIRKSLPRMPEQIAADLVSNYAISQADAALLTCDLR
VLDFFEQAAKGRSGKKVANWYVSELFGLLAGAKRPFEECSITPQQLGSLIDALDAKTIXXXXXXXXXXXXXXXXXXX
XXXXXXXXGLTTDTDEASLRSLCERVVQSNPTEVAKYKAGRTRVFGFFVGAVIKETRGKADPETVNRIVRELLDR 
>Malawimonas_californiana@UQCRC1 
RRLVSSSQQFSLSALRRISAVIPTTITTTSNGIRVATEEKAGETATIGVFIDAGSRYETEQNNGTAHFLEHLAFKGTSNRTQ
QQLELEVENIGAQLNAYTSREHTVYYAKVLKKDVPRAVNILADIIQNSLYPEERIEAERSTILREMEEVERTFEEATFDRL
HETAYQGTALGRTILGPEENIRTIQRXDLKDFVKTHYTGKRIAVVGAGAVSHADLEKLTQSSFGSLPAESATPVHKTPC
KYTGSDVLVQNDEMDLTHVALAIQGVGWKHADSIPLMVMQQIIGAWDRNAGSARHLSSKLAGEVHRYDLARSFMSF
NTVYSDTGLWGTYAIXXXXXDETLDDLCYAIENEWVRMCFDVTEAEVERAKNQLKSSLLVQVDGTTQTCEDIGRQLL
TYGRRVPVAEMLQRIDXXXXXXVRRVASTYIYDQDPVMAMIGPVAGAPDYNRLRKWTHWYRT 
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>Malawimonas_californiana@UQCRFS1 
RSLSRLPLSTIRSSARALASSSSGGDPKTGYQVADDFHHGPDRARSNVGGDVGRKMFAYSVLAGTAAIYAASVRNTVV
DFVDSMNPSADVLALASIEVDIQKIAEGDTMVVKWRGKPIFIRHRTAAEIEAAKSTALSELKDPQEDAVRVQDPAWLIV
LGVCTHLGCVPMVKQGDYDGWLCPCHYSHYDTSGRIRKGPAPLNLEVPPYQFIEGNTKVRIG 
>Malawimonas_jakobiformis@atp1 
MICLSFVFVRYFQARLFTTSSAARAAPTASEVSRIIEDRIKSFSHKAEVEEVGRVISVGDGIARVHGLLNCQAGEMVTFA
GGVKGMALNLERDNVGVVIFGNDRVIKEGDLVKRTGSIVDVPVGKAMLGRVVDALGNPIDGKGAIDTQTRSRVEVKA
PGIIPRQKVAEPMMTGIKAVDSMVPIGRGQRELIIGDRQTGKTAVAIDTIINQKFVNDTGDEKRKLYTIYVAIGQKRSTV
AQVVRLLEKHDAMKYTIIVAATASEAAPLQFLAPYSGCAMGEYFRDNGMHALIIYDDLSKQAVAYRQMSLLLRRPPGR
EAYPGDVFYLHSRLLERAAKMSDANGGGSLTALPVIETQAGDVSAYIPTNVISITDGQIYLESELFYKGIRPAINVGLSVS
RVGSAAQERAMRQVGGRLKLYLAQYREVAAFAQFGSDLDAATQHQLNRGARLTEMLKQGQYSPLPMEEQVVVIFGG
VNGYLDKLPVSEVGPFEVFFRKYIKDKHATLLDTIRKERKMTDASTEELKKAYDGALNAWSAAK 
>Malawimonas_jakobiformis@atp2 
GPKGKIVQVIGAVVDVQFEGALPPILNSLEVQNSDIRVVLEVAQHLGENTVRTISMEGTDGLVRGQGVVDTGAPIMVPV
GRETLGRIMNVIGEPIDNRGPISTKKKAAIHAEPPLFTEQSSATEILVTGIKVVDLLAPYSKGGKIGLFGGAGVGKTVVIM
ELINNIAKAHGGFSVFGGVGERTREGNDLYKEMIESGVIKLDGDSKAALVYGQMNEPPGARARVALTALTVAEYFRDE
EGQDVLLFIDNIFRFTQAGSEVSALLGRIPSAVGYQPTLATDMGAMQERITSTRKGSITSVQAVYVPADDLTDPAPATTF
SHLDATTVLSRAIAELGIYPAVDPLDSTSRILDPTIVGEEHYNVARAVQKLLQNYKSLQDIIAILGMDELSEEDKLVVAR
ARKVQRFLSQPFHVAEVFTNQAGKFVSLKDTISGFKAIMEGQYDHLPESAFFMVGTIDEAVDVAKKMAAELGAK 
>Malawimonas_jakobiformis@atp3 
MAGETRGMATLKEVANRIKSVKNIAKITKSMKMVAASKLRRATASMMQAREYVAGIESFFEEAPTAEASTAVAAPAG
TKRKHLIIAVTTDRGLCGGLNSTVARQIRAMVKGFDSNTVPEIIIMGEKGNAQMKRDLGPYFSYVFLELSKSTFTFASAS
VVAEKILASNFDEATLVYNYFKNKISYVTTKRPIRSLKSFQEAKLEAGAYEFDSDCLTDLYEFYVANSVFQSSVENATVE
LSSRTMAMDNATRNATQMIDRLTLFYNRSRQASITKELIEIISGAAAV 
>Malawimonas_jakobiformis@cox11 
GRKGKWDNTQIGLAVGAFALAGIAASYAAVPLYQMFCRATGYFGAVGRGDPAEAAAKAAAQQNAVVRPITVRFTSD
VSSNLPWSFVPIQKSIKIVPGETALAVYSATNKTDTPLIGVATYNVAPASVATYFVKVQCFCFEHQRLNPHESVDMPVLF
YLDPEILNDPLLHDISAITLSYTFFLADREGQAAVQAAALKLAEDSERERELGKVAAVAQTADS 
>Malawimonas_jakobiformis@cytc1 
MAALTSRFVRAIAAAGAASLGIALLPRSQPAQTSGGELEPAEYPWSHKGLLSSFDHASIRRGFQVYKQVCSTCHSVELL
AFRNLVGVAYTEDEVKALAADYEITDGPDDEGEMFTRPGILSDKIPKPYANEQAARFANNGSLPPDLSLMVKARPRRE
DYVFSLLTGYREPPAGVVVREGMHFNPYFPGNVIGMAKLLTDDLVEYDDGTNPTASQAAKDVVTFLTWAAEPEHDDR
KKMGMKVLFVLGVALITTGYLKRFKWNVVKHRTISFMDMHRGPGTRK 
>Malawimonas_jakobiformis@DLDH 
KCISLFAFVEMLSVIRLARSVAARATRAMSAAATTDVDVCVVGGGPGGYVAAIKAAQLGLKTACVEKRGALGGTCLN
VGCIPSKALLHSSHLYEHALHDAAAYGVKITGVSMDVAQMLAQKDNAVKTLTGGIEMLFRKNKVQYVKGFGKLSSA
NEVVVDMSEGGQSKIRAKNIIIATGSDVTPLPTVPIDEKIVVSSTGALSMQRIPKKMIVIGGGVIGLEMGSVWRRLGTEVT
VVEYMDRIGAGMDAEIAAQFQRLLTKQGMKFKMSTKVMGAEINSNGAVVNVEAAQGGKPEKLDADCVLVSIGRRPY
TDKLNLSAVGVKTDKRGFIDINDHFQTSVPSIYAIGDVVRGPMLAHKAEEEGVAVAELLAGRAGHVNYNAIPSVIYTYP
EVAWVGKTEEELKQAGVKYRVGKFPFLANSRAKTVAQTDGLVKMIADEATDRVLGIHIIGSTAGEMIAEGVLALEYGA
SCEDIARTCHAHPTLSEAFKEAAMATYDKPIHI 
>Malawimonas_jakobiformis@DLST 
IVIGAIRVARPAARSFHALQRASVRLPLAERLQQHQLTFSRMMAVKTYTMPQIADAVNEGTLAKYNKQVGDYVNEDEI
IAQFETDKVAFEFPAKASGVITKLYAQVGQTVRTGDNVVDIDVGATAGAGAAKPAPAAEKAAEKPAAAAAAPKAEAP
KPAAKAEAPKPAESKPSAATGAKPAAAPVMMSTAGRTERREPMSRMRQRIAERLKASQNTYALLTTFNEIDMSNLMA
MRDDLKDEFLEKHKVKLGFMSGFVRASASALQAFPVINAVIDEQDIVYRNYVDISVAVSTPTGLVVPVLRDVDRMSFA
DVEKAINELGVRARDNKLTIPEMQGGTFTISNGGVYRSMMGTPILNPPQSAILGMHGVTKRVVVVNDQMVIRPMMYV
ALTYDHRLIDGREAVLFLRHIKACVEDPRRLLLEL 
>Malawimonas_jakobiformis@etfB 
MRILVGVKRVIDHAVKIRVRGDKTGVETANVKMALNPFDEIAIEEAMKLKQAGVAKEVVALSIGPTGAQESLRTALAL
GCDKAIHVPHDKGDLNTLTIAKIFRGIIGRENPNLVLLGKQAIDDDSNQTGQLLAGLLSWPQGTFASKVVVEGDKVSVT
REIDGGLETILLKLPAVITCDLRLNTPRYPSLPNIMKAKKMPITQVKLEELGVDAKNTLQTVSVEEPAKRKGGVKVDSVE
TLLQKLKTEAKVI 
>Malawimonas_jakobiformis@grpE 
MQRLAHPMPWRALAPVRPLSVYSGVYAENDQGAEQKAQQSAEQAAKEQQKPEPSPQEKEIAELKDKAKEFQDKWVR
SLAELENLRKITQRDIAVAREYAVTEFAKDMLSVADNLERALTAVPEQARAENKLLQNLYDGVKMTQSGLASVLQRH
GVVKIPTVGEKFDPNVHNALFELDDPKYAPGVVSQMTKQGYMIKDRVLRVSDVGVVRQPSQ 
>Malawimonas_jakobiformis@prot_10 
ISKNNDDEQYIWESNAGGTFNITLDTEGERLGRGTKIILHLKDDQLEYLEERRLKDLIKKHSEFINYPIMLLVEKTEEKEV
DGEAEGEKKKEKVTTTEFELVNKTKPIWLRKPEEISREEYGQFYKGLSNDWEDHLAVKHFNLEGQIEFTXLLFVPRRAP
FDXFEPNKKKNNIRLYVRRVFIMDNCEELIPEYLSFIKGIVDSEDLPLNISRETLQQNKVLKVIRKNIVKKCLDLFSEIAEN
KDDFKKFYDAFSKNLKLGIHEDSANRAKLAEFLRFYSSKSADEMTSLTDYVTRMKEGQDQIYYITGESRAAVESSPFLE
GLKKRNIEVLFMTDPIDEYAIQQLKEFQGKKLVNITKENLNLGESEEEKKRIEEEKAAFEPLCKTMKEILENKVEKVVLG
QRIVESPCVLVTSEHGWSANMERIMKAQALRDSSMSMYMTSKKTMEINPSHPIIKELKNRVERGDKAVKDLIMLMYET
ALLTSGFSLEEPASFAKRINRMIAMGLEVDEEAGPAADAASDLPPLEPAAEGISNTTSMEEVD 
>Malawimonas_jakobiformis@prot_11 
MSDRPDNAPEHCPGTESDQAGHASACQGCPNQTIMEIKERLSTVKHKILVLSGKGGVGKSTVSSQLAFSLAAAGYQVG
LLDVDICGPSIPKMTGLEGETVHQSSAGWSPVFVDERMAVMSIGFMLENPDQAIIWRGPRKNGMIKNFLRDVDWGELD
VLLIDTPPGTSDEHLSIVTYLKDAGIDGAVVVTTPQEVALLDVRKEITFCKKVGVRVLGVVENMAGFVCPRCKGETQIF
RPTTGGAKKMAEEMQVPLIGSIPLDPSLRVACDEGKSFQAVNAESPASKALMSVVQRMFCSAMFIIFYLYSKLYNTPEK 
>Malawimonas_jakobiformis@prot_13 
MSGAVKEFLRFVNASVSPYHAVHQARTALEAAGYELISEAAPWKLKAGGKYYFTRSQSSIVAFAIGGQFKPGNGFNVV
ACHTDSPVLKVKPVSIHQRAGYLQVGVEPYGGGLWHTWFDRDLSVAGRVLVRNGSQYVSRLVHIDRPILRIPNLAIHL
NRAVNTDGFQFNLQTHVLPVLATAVKSELENPTGAKHQALLLKLLADELKCDPADVADFDLVLCDTQPAQLTGAMEE
FVASPRLDNLCMSFCGLKGLAEASGLDSESAVRVLALFDHEEVGSQSDHGAGSPIMLYVLSAELVKRVTSVFAGSDTPP
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DIVEVALRKSFLVSADMAHALHPNYAEKHEEHHQPMMHRGVVLKINSNQRYATSALTALPLRLVANRAGVTLQEFVV
RNDSACGSTIGPIIAALCGMRTVDIGVPQLAMHSIREMCGAADIDAAVQLCTAFYTEFTAIDASVQTELTATTAQKSAKP
V 
>Malawimonas_jakobiformis@prot_14 
AQSVVPTQQRSFASKLHPSESFLTGTSSVVIEEMYENYQKDPSSVDSTWREFFRRVDSGAPPGEAVSIMTPPMLESVRRP
VVSGGAAPAVRHLTCVSDNDGDAVRQAVYDTVRLMTLQRLHRVRGHLQAKLDPLCLQPAKHLSDLDPATYGFTDAD
MNRPVVAPPQQVKDITNQSQYTTTTVAKVLEEIRSVYCGTVGVEYYHIHDAEQRDWLQKEIETPAPALTREEKLWVYK
HLSHAELFETFLAKKFGIAKRFGAEGGEAMLPLVESIVETASDSGIESVVIGMPHRGRLNILANTMRKPFRAILQGFQAH
DEPVNKQQSDVQGSGDVKYHLGTTVDRTLKNGKHIHVTLSPNPSHLEAVNPVVEGRTRAKQFYLGDKERSRVMSVLM
HGDAAFAGQGIVAETLAFSDLNFFKTGGTVHIIINNQIGFTTDPSNSRSTPYPSDIAKGAGAPIFHVNGDDPEAIVQVGRL
AVRWRQRFHKSIVIDMVCYRRHGHNETDEPSFTQPLMYKKIAKKPNPRVLYREKLIAEGSVTKEELDAIDNPFLELLEN
EFKEAKSYVHNPYDWIPKPWKELMAEPSTVRPTGVEEEVLLMIGKHLTTVPEGFVPHPRLGKAVIEPRRNMMESKKGL
DWGMGEALAYGSLVLEGVHVRLSGQDVERGTFSHRHAVWHDYESETPKRYTPLDCITKDQARFIVGNSSLSEFGVLGF
EYGTSLESPKHLTIWEAQFGDFANGAQVIFDQFVSSGEAKWYTQSGLVCLLPHGYDGQGPEHSSSRVERFLQQSAEDSD
LKSSQWDEDLQLRLNNWQIANPSTPGNFFHIMRRQIKRNFRKPLIITSPKRILRLPASDLSEFLPGTAFKSVLPERDQLVSP
DKVKRVVFCSGQLYYDLYNARKERQVKDIAIVRVEQLAPFPFAAVQQEAAKYPNADVVWAQEEPKNMGFWDYVRPR
FENALNSAEGASYVGRPSAASPATGYPEQHQRELRTLLEHAMTPRKDKKVL 
>Malawimonas_jakobiformis@prot_17 
TVTRAPRLGIRGLLQSYLELSKFRLGALVVFSTTAGFVLASGSIWQDWATIDWSQCAWVSVGTAALVGAANTLNQVIE
RNRDRVMARTLGRPLPLGRLSVAHAIGFAVVCTAAGTYILHQHSNKLTTALGLSNLCLYAFIYTPLKMWHPINTWVGA
IVGAIPPVMGAAAVLPGQPSLRDLRFDAWLMGAVLFLWQIPHFLALSYFIRTDYAKAGYRMLSISNPTLTARLAVRYCL
YLLPVGLLAWAAGVTDWVYAVDSAALAAYMAWKGRPFVMQPSDSNARRLFRAALVYLPAVMLLAIAHAKPLSERV
AKTPLLQIGAPVSVTAAVQTDGVTTVSQHRSEA 
>Malawimonas_jakobiformis@prot_18 
SPSGDGSHHESRPVRNVHFQIGTVSSFEKKLEQAQRELGITPDHWVAVHGEFLKLSPTLLLIGGWIYLMRRMGGAGGG
MSQIFNVGKSPAHMYKQGEVRTTFKDVAGLDEAKVEIMEFVDFLKTPAKFTRLGAKIPKGAMLVGPPGTGKTLLAKA
VAGEAAVPFFSISGSDFVEMFVGVGPSRVRDLFAQARQNAPCILFIDEIDAIGRHRGRGIGGNDERENTLNQLLVEMDGL
KGLHHVIVLAGTNRSDVLDPALTRAGRFDRHIYIDLPDIKARKQIFEVHLKPLKLAEPMENYSKKLAALTPGMSGAEVA
NVCNEAALHAAREGKKNIEFIDFQYAIDRVIAGLERKSRVLAPPEKKTVAYHEAGHAVTGWFLEHADPVLKVSIVPRG
AAALGFTQYLPKDRRLHSKDQLWDMVCMTLGGRVAEQIFFGRVSTGAADDLDRITRILYQEVALLGMDSTFGPISYPP
PGDGEMRFYKPYSESTAELIDERVRQLVRDAFDRTMKLLTEKKEAVAALAERLLEKEVLSQEDVAQLIGVRPFKQQTT
YEEFVYGTEGLPSNSAGTTDSATTTTAAAAAADSGAAAVAGSAPESAPKSDSNEKDKKKPE 
>Malawimonas_jakobiformis@prot_24 
STKTKFSDGPGMAAAAGSAGAASGVNPLTGRAFSQRYYDILAKRKTLPVYEFRDEFFKLVRENQVIVLIPQFLIEMGLA
AGRKRIACTQPRRVAAMSVSKRVSEEMDVILGEEVGYNIRFEDMTSQKTILKYLTDGMLLREAMADPTLDQYSCIVLD
EAHERTLATDILMGLMKEVLKARPDIKLIVMSATLDAERFQDYFTLEGRAEKAPLLKVPGRLYPVEIFYTPEPERDYVE
AAVRTVLQIHLCEKPGDVLLFLTGEEEIEETCKRLVRESKNIEEQAGELVAVPLYSTLPPAMQQRIFDAAPAAKRPGGPP
GRKVVVSTNIAETSLTIDGIVYVIDPGFAKQKVYNPRIRVESLLVTPISRASAQQRAGRAGRTQPGKCFRLYTEKAFKKE
LTPQTYPEILRSNLSNTVLTLKRLGIDDLVHFDFMDPPAPETLMRALELLNYLGALDDDGNLTELGKMMCEFPLDPQLA
KLLITAPDYNCSNEILSVVSMLSAPNVFVRPRESAAQADQAKARFTHQDGDHLTLLNVYHAFKANGDDAQWCWENFL
NHRTLKSVDNVRTQLARIMRKFNLPLVSTDFNSKEYYINIRRCLCTGFFMQAAHLERSGQYLTVKDSQLVGLHPSTGLD
HKPEFVIYNEFVLTTKNFIRTVTDVKPEWLVEVAPHYYDMDNFPDCEAKLVFKRIQQRAELMKRAQQQERQLYKR 
>Malawimonas_jakobiformis@prot_25 
RVHLLPITSIRMASGKPQLPAPGRVLGLPALSPTMSAGTISEWKVKEGDKVAVGDQLALIETDKATVSMDSQDDGYIAK
ILKPKGSSDVPVSEPIIIIAENAADVAKFKNFELGASAPAAAPAAAPKPAAAPAPSPAPASAPAPARXXXXXXXGAGGDR
VFASPAARKLAADSGVSLAGIQGSGPAPTHRVIKADVERAAQAAKTAPATTTAAAAAPTTAAPAAPRAAVPPAGAYTD
VPLTNMRKVIAQRLTESKQQIPHYYLSVDVEMDALMKVRAQLNAAQGKDAVKISVNDFLVKAAALALRRVPAVNNS
WLGTAIRVNHTVDVSVAVQTETGLITPIVRNADLRGVAAIAAATKDLAERARTNKLTLDEFQGGTFTISNLGMFGIKQF
TAVINPPQSCILAVGAAQRRVVPVSEESTETKIASVMTVTLSCDHRVVDGAVGAQWLGVFRSLLEKPITMLL 
>Malawimonas_jakobiformis@prot_26 
PYHSLRTDAPVLDGAIDVNSEDFKANTNAMNEYIQELRKRVSVAKQGGDEVSRKRHVERKKMLPRDRVAALLDPGSP
FLELSALAGDGLYEDKVPAGGIITGIGRVSGTECVIVANDATVKGGTYYPITVKKHLRAQTIAMQNRLPCVYLVDSGGA
FLPLQSEVFPDREHFGRIFYNQAQMSAMNIPQVAVVMGSCTAGGAYVPAMADETVIVKGNGTIFLGGPPLVKAATGEV
VSAEDLGGADVHCRNSGVTDYYARSDEHGVALARRIVANLNRSKPRAPDAEPEAPAFDPREMDGIIPADPRKQFDVRK
VLARMVDGSRFDEFKELYGSTLVTGWAHIHGHRVGIVANNGVLFGESAAKGAHFIELCGQRGIPLLFVQNITGFMVGR
KYENEGIAKHGAKMVTAVATAPVPKLTMIIGGSFGAGNYGMCGRAYDPRFLFMWPNARISVMGGPQAASVLATVQR
EGYERQKKHWPAEEEAAFRAKIEARYAHEGSAFFSSARLWDDGVIEPSTSRDVLGLALAATAHGTEPAPPNWGVFRM 
>Malawimonas_jakobiformis@prot_32 
TTLRTVLQIARVLQAALQRTPLHSFHVQRGAKMVEFCGYDMPVQYKEGVLTEHLACRQKAAIFDVSHMGQLHVEGK
DRIAFMESLCVADISAATDGKSQLSVFTNEKGGIIDDLIVTRTPDYLYVVINAGCKEKDIKHLKAKAAASGLDVKLNIIET
HALVALQGPEAMSTLQKLLKDDLTRMPFMTSAVTAVNGVQCRVTRCGYTGEDGFEISVPAEKSVALTEALLDTGKGN
VLMAGLGSRDSLRLEAGLCLYGHDINEDITPVEAGLTWTISKRRRAAGGFPGFNIIAAQIANGAPKKRVGIKTTAPAREN
CEILDTTGNKVGVVTSGTFSPSLKAAISMGYVPAALSKTGTAIQVVRNGKALPAQVVDLPFVPSHYYKVPK 
>Malawimonas_jakobiformis@prot_33 
EQYDMIVIGGGATGCGVTLDAATRGLKVALIEREDFAAGTSSRSTKLAHGGIRYLENAVNHLDYEQLRLVDEALNERG
IMLRTAPHLVKPLPILVLVDRWWKLPKLWIG 
>Malawimonas_jakobiformis@prot_34 
MAAMPSAGPAADVDANLLSVTLAKNMKPKQPHETLVFGHTFTDHMLEVEWNKQQGWGAPRIVPYHDLVLSPAASVL
HYGLECFEGFKAYRSPQGKPLLFRPDRNFARMTNSARRLALPSFNEGQMLECVKKLVSIDRDWIPNARGYSLYIRPTLIA
TTPALGVAPPSNALFFVIMSPVGPYFKEGFKAVKLLAEETYTRAWPGGTGPAKVGGNYALSILPQLEAAQKGYTQVLW
LFGPNQQVTEVGTMNMFVFWKNEAGETELVTAPLDGTILPGVTRDSVLALTRGWKEFKVSERPYTIHDLIKANEEGRL
LEAFGAGTAAIVSPVSAINFRGKEHRIPLDAKDSSAQAGPLARRLMSTLLSIQYGETQHPWTITVD 
>Malawimonas_jakobiformis@prot_35 
PQAQSKTDTKSSAGESDAKSDSQWSRYRTPITWGTVGGLVFTGLGVVMYYNYEKSKRSDVKVGKSVGEMAIGGPFNL
VDVNGKPVSDQDFRGKYMMIYFGFTHCPDICPTELTKVGEVMEQLEKNPKTRGKVQPVFISVDPARDSPAQLKAYAAD
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WHPKFVFLTGNDEQVRAVTKAYRVYYSKPEVVTADKDYLVDHSIIIYFVDPEGKCTNFFTQSLGAKQVVERITTELTGG
ELSFADYLRGLVGLRKHDQ 
>Malawimonas_jakobiformis@prot_36 
MLRSLRLDVRTVTLFPGDGIGPEISLAVQEIFSAANVPIRWEPFDVGTAKASAGKMIPDEAIESVKRNKVALKGPLATPIG
GGHVSLNLTLRRIFDLYANVRPCRSIAGYKTPYDDVDVVIIRENTEGEYSGLEHEVVPGIVESLKLITRPASQRIAQYAFE
YAKRYQRAGVVAVHKADVI 
>Malawimonas_jakobiformis@prot_37 
MRLLYRFYDVTDGQITVDGQDIRAVSLPSLRRAIGVVPQDMVLFNDSIYYNIAYGGSSETTEADVHSAAQAARIHDVIQ
RFPEGYQTKVGERGLKISGGEKQRVAIARTMLKQPTILLCDEATSSLDSRTEVEILHSLKQLAQDRTAVFIAHRLSTIADA
DEILVMDSGRVVERGTHESLM 
>Malawimonas_jakobiformis@prot_4 
APTAAPRVIPSVFRRYLLDPAADAERISHVRNIGISAHIDSGKTTLTERILYYTGRIREIHEIKSEVGSKMDSMDLERERGIT
IKSAATYCAWKDAHINIIDTPGHVDFTIEVERSLRVLDGAVLVLCSVGGVQSQTITVDKQMRRYHVPRVAFINKLDRTG
ADPWRVINDLRAKLRHNAAAVQIPIGLENDLSGVVDLLDMRAFGFFGNKGEQVKEIDFPNELRTMAESKRNELIEQVA
NVDDALGELYLSESKIEADALRQAIRRVTLARKFFPVFMGSAYKNKGVQKLLDGVIDYLPNPSERENFALDRNKDEEK
VQLSSQSNKPFVGLAFKLEQHQFGQLTYLRVYQGTIKKGDFITNITTGKKVKVPRLVRMHSDEMEDIQECGAGEIVAMF
GIECASGDTFTDGTQQVTMESMHVPEPVMSLAIAPKVKDKSDAFGKALNRFGREDPTFRVSFDKESQQTIISGMGELHL
DIYVERMKREYGVDTIVGQPQVAYRETVATKTDFNYTHKKQSGGAGQFGRVIGYIEPLGPDQPSEFVNAVVGNNIPPGF
MPAIEKGFHEAVEKGPLIGHPVQGVRFVLTDGLAHSVDSNELSFRLAAIGAFKTAFPAAGGMVLEPIMRVDIQVPREYQ
GNVIAGLNKRKGVVLNSEEREGYTIIEAHVPLKDMFGYSTDLRSATQGKGEFSMEYHKLAPVPRNVQQELMDAYAKK
RAAEK 
>Malawimonas_jakobiformis@prot_5 
LTGSCYVLAKMSTFLFTSESVNEGHPDKLCDQVSDAVLDACLRVDPHAKVACETASKTGMVMVFGEITTSAVLDFQKI
VRDAVKEIGFDSSDKGFDYKTCNVLVAIEQQSPDIAQGVHIGRADEDLGAGDQGIMFGYASDETPEMMPLSHVLATKL
GARLTEVRKKGILPWVLPDGKTQVTVEYKREGGLVIPQRVHTIVISTQHVESVSNDQIRKDLLEHVIKPIVPENMLKDTI
FHLNPSGRFVIGGPMGDAGLTGRKIIVDTYGGWGAHGGGAFSGKSPEKVDRSAAYAARWVAKSLVAAGLCKRVLVQ
LSYAIGVARPLSIFIDTYGTATKSEQELLDIVNKNFDLRPRAIIKALNLTQPMYHKTACYGHFGRSEFPWEQPKKLEM 
>Malawimonas_jakobiformis@prot_7 
MAAAAAEVPEFVQHRIRLFEEEKAKQAAAPKEEKKISIRLPDGAVKEGIAGVTTPLNVAEGIAKKLAQNTVAAKVNGA
MWDAWRPLEDDCDLKLITFDEDEGKHVFWHSSAHVLGQALELEFGAKLCIGPALEEGFYYDLASEVPVTPSDFTRVET
RVKKIIDERQPFERLAVPKEVALEMFKFNKYKTEIISSKVPDGATCTVYRCGPLIDLCRGPHLPNTNRIKAFKVTKNSSAY
WLGNKLNDSLQRVYGISFPEPKQLKEWVAFQEEAKKRDHRVIGTQQELFFFHERSPGSCFFLPHGARIYNTLMSFIKEEY
WQRGYTEVITPNMFNVDLWKTSGHYQNYRDNMFLLEVEGQEFALKPMNCPAHCMMFKHRTRSYRELPMRYADFGV
LHRNEFSGALTGLTRVRRFCQDDAHIFCTLGQIQAEVKGALDFIKHVYGVFGFRFELELSTRPEKALGTVEQWDKAEKA
LAAALDDFGQEWKINPGDGAFYGPKIDIGVFDALRRRHQCATIQLDFQLPQRFELEYEGETGKETPVIVHRAVLGSLER
MIAILTEHFAGKWPFWVSPRQVRVLPFSKDCMAFAEEVRAALHDAGYFVDVDSTDDTIQKKIRNAQVAQVNYMLVVG
KQEVAERKVNVRTRDNVVRGLKSIEEVLAEFDELRKTKAREEIAVPGAAAAAAAATD 
>Malawimonas_jakobiformis@prot_9 
MYSVLLSVRAILPRHVRMASRWSKVEMGPADPILGLTVAFKNDTSPNKVNLGVGAYRDDNGKPYVLPCVREAEKRLL
DADHEYAPIGGLPGFTKAAATLTFGDDSAPLREGRIATVQTLSGTGALRTGFDFIRRFLGAMPVYMPQPTWPNHKNIAR
DSQLGGVKEYRYFDKTTKGLDFAGLKSDLSAAPNGSMVLLHACAHNPTGVDPTQDQWVEISRLCKDKQHFVFFDSAY
QGFASGDPTRDAFAVRQFVRDGHDVVVAQSFAKNFGLYGERIGAFHIVTGSDKEAEILLSQLRILIRPMYSNPPQTGARI
VETILTDKGLTAQWHKDVKLMADRIIGMRQALVDGLKQAGSKQDWSHITKQIGMFCYTGLSTEQVKKMIEKHHVYM
TADGRISVAGLTSKNVQYVANALYDVTKA 
>Malawimonas_jakobiformis@HslVU 
VLLLVPATMWRRTLLFTVSVFRTPHTFRCSSTRPQELFPREVVAELDKCVVGQEDAKKAVAVAFRNRWRRHLIDESMK
GEVIPKNILMIGPTGVGKSEIARRLAKLTNAPFVKVEATKFTEVGFYGRDVDTIIHDLVDAAIKDCHDRAKDALRGQVN
SDIEKALVDKLAGPDARATTRESFLHMLRQGHLDDREIDIEXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
XXXXXXVSEAKKVLEDSLIEQKVTQEQVVGDALRSVQEDGVVCIDEIDKIVVREDSRNHSNASDEGVQKDLLPLIEGTT
VNTPYGPVDTSKILFIACGAFHSCKVSDMLAELQGRLPIRVTLQPLSENDLVRILTEPRSSLIKQQCALLATEGVQLKFTE
DGVREIAKVAAAVNTQVENIGARRLFTVMERVLEETNFNCDTLRGQEVVVNAEFVRKNLRDLERSTDLKKFIL 
>Malawimonas_jakobiformis@Hsp78 
MFNRVARSLIRVGRIAGLPKPMIATTERQLGFVLGRVVATPRVSGLFSSTFSSSRLLHTTPMRFAATPGQPEPYISPDALP
TGEALRKYGRDLTEAAKRGQLDPVIGRDDEIRRTLQVLARRTKNNPVLIGEPGVGKTAIVEGIARRIANGEVPESVKNK
RVIQLDLAAMLAGAKYRGEFEERLKSVLKDVTDAKGEVILFIDEMHTLVGAGSAQGTMDASNMLKPALARGELHCVG
ATTTAEYRKYIEKDAALARRFQPVVVPEPSVPETIALLRGLKEKYEVHHGVRIMDAALVFAAVNAHRFISERFLPDKAI
DLVDEAASRLRMQAESKPEVIDSLQREVTLLRIELEALKREPDPSTAKRAREVEEEVKVKQAELDRLNRVWQEERQAL
AKQKEVKRQLDQARSEMQLASRNGDLARASELMYATIPRLEKEAQALSEVPLTMLSDAVRPKDIAAVIARATGIPVEN
LMMDEAEKLLHMEDQLRARVVGQEQALQVVSDAVRLSRAGLHAHTRPLGSFLFLGPTGVGKTELCKALAEVLFGDE
HAMTRIDMSEYMERHSTSRLIGAPPGYVGYEEGGTLTEAVRRRPYQLVLFDEFEKAHREVLDDGRLTDSQGRTVDFRN
TLIIMTSNIGADALAALPEGKPSSAAKDAVMSAVRRTMAPEFINRIDEIVLFNRLERSVMADIVNVQLRGVAKLLEEKNI
LLDVTPAARKWLAEQGYDPVYGARPLKRVIQQNLLNPLARKIIEGSLPQQSAVKVDVRDGAVDISVTAVVESQQNEK 
>Malawimonas_jakobiformis@mHsp60 
MQRFARLATSSPIRNLPIGRISASTRQYANGKEILFGSEARKRMLGGVNKLADAVQVTLGPKGRNVIIDQSFGAPKITKD
GVTVAKNIEFRDRYENAGAQLIRQVASKTNDTAGDGTTTATILARYILAQGCKSVEAGLNPMDVRRGINAAIDRVVED
LKKRSIEVTTKDQIRQVATISANNDEKLGELIANAIEKVGKDGAITTQDGRTLNDELEIVEGMKFDRGYISPFFVTDTKTQ
KCEFENPFILLLDKKVSNLTGLVKCLEYTAPQNRPLLIIAEDVDGDALATLVVNRLRAGLKVCAVKAPGFGDNRKNQL
HDIATTVGAQVISDDVGLKFDDTTNFEQVLGSAKRVTISKDDTIVFGGSGLPEAISERIEQLRDAIKQTTSDYEKEKLQER
LAKLTGGVAVIRVGGATEAEVNERKDLVTDALHATRAAVAEGVLPGGGCALLYATRALDDVPTQNFDQKHGVQIVK
DALTIPCKTIVSNAGRDGGVVVEHLLSQSSNTRGFNAFADKYEDMIQTGILDPTKVVRTALVDASRVASLMTTAQAVIV
DLPAEEKAGSAGGAGMGGMGGMGGMGGMGGMDY 
>Malawimonas_jakobiformis@mHsp70 
MYSAVRNSLLRRVVAPIRSALRGYAEQAKVQGPVVGIDLGTTNSCIAVMEGTQPRVIENAHGARTTPSVVAFLQDGQV
LVGAPAKRQVATNPTNTFHGVKRLIGRRFDDPMVSKEQSMVGYKIVRADNGDAWVEAHGKRYSPSQIGAYVLQSMR
ETAEKHFNHPIKNAVVTVPAYFNDSQRQATKDAGRIAGLEVHRIINEPTAAALAYGIKEKDAKIAVYDLGGGTFDISILEI
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QEGVFEVKATNGDTFLGGEDFDARLVDFMANEFQKENNMDLRKDKIAVGRLREAAEKAKIELSSVMQTDIQLPFITAD
ASGPKHLQMTLTRSKYESLVDDLLKKTLEPCRQCLKDAGVQPTQLKEVVLVGGMTRMPKVTEIVRGLFGKEPFKGVN
PDEVVAMGAAIQGGILVGDVTGVVLLDVTPLSLGIETMGGVFTRLINRNTTIPTRKAQVFSTAVDNQTSVEIKVFQGERE
LAMDNKLLGSFILSGIPPAPRSVPQIEVSFDIDANGICNVSAKDKDSGRQQQITIKSSGGLAEDDIKRMVAEAEKMRAAD
LKRKEAIEARNEADTNIYAMERLLAEHKDKLTENDKEQARREITELRTAMEADDAKAIKEKVSALQATQTRLYHAAY
HAGKQQGGDQQQQQ 
>Malawimonas_jakobiformis@mrl3 
ARQRAALITKIEDLTEEELKARQKVVGGIVQHKYIPLASAWTPKSRRVGAIAVKAGMLTLEDDWGARFPVTVKTQEKE
GYTALQVGATDMRPQKACCYLSVTKPMLVHFQKWNVTPKRTLFEFRVTPDALLAPGTRISARHFVPDQYVDVTGITK
GKGFAGPMKRWGFGGLPASHGVSVSHRSHGATGQRQDPGKVFKGKKMAGHMGVEQRTVQSLRVVKIDPKRDLIYVF
GSVPGPVKGYVRVKDSIRRRFTYSMPPPFPTFVPPTSETAESMPDEVVGAVGSDPFVRDVDEE 
>Malawimonas_jakobiformis@mtif2 
LQKATTVSWRGTSVPRPTSGSQKSDATSTFKQPVARTSNERIINIGDTIIIRDLAQNAGVRVVDVLKALIILGEVPRSATSII
SGDSAELALEEITARKWTQNKLIANRVRTERDDVKRQYTRERILQDVAAGKTYPPRAPVVAVMGHVDHGKTTLLDAL
RRTTVAAHEAGGITQSIGAFSVATPSQTTRSVTFLDTPGHEAFTAMRRRGALATDVAVLVVAANDGVMPQTLDALRHI
REANVPFVVALTKCDLVDASRIEEVKDMLGAQGVVTEDRGGDVQTIEISAAAALXXXXEGNLSALVEAVLLQAEVAG
NCMAPVTGRAEGVXIEARNDKQQGAVISAVVTAGTLRRGDVVVVGRAWGRVRXXXXXGVPVAEAGPSTPVDIVGLK
ELAAAGDEVVVVXXXXXXXXXSAYRGAKEMLVILKTDVHGSLEAVTEALENAHKPSTEVIARLVTSAVGAVSEADID
LAAATKARVLAFNVKVPATVQAAARMHNVPIHSYSIIYALVXXXXXXXXXXXXXXXXXCVQGVADVAQLFPTRDRK
GTVTGHIAGCRVIDGTMKKGAHIRVKRDGAVIWSGSMASLRHFREDVPKVXKGQECGILLDGFADLRVGDTIETVETV
QRARTLDE 
>Malawimonas_jakobiformis@nad10 
GARIPQIQNAVVPATRQATSSTPATAPQGTTLQEVGAGAPRKYDSLMLEKPKNGAEYVVSKLDNLINWGRKSSMWPM
TFGLACCAVEMMHTAAPRYDLDRFGIVFRASPRQSDVMIVAGTLTNKMAPGLRKVYDQMPEPRYVVSMGSCANGGG
YYHYSYAVVRGCDRVVPVDIYVPGCPPTAEALLYGLLQLQKKIARQRTLLAAYRK 
>Malawimonas_jakobiformis@nad11 
QLLVRSCRQVGSSPLAAAAPAPVKTVKMFVDGREVEVDASYTVLQACAVAGVEIPRFCFHERLSIAGNCRMCLVEIEK
SPKPIASCAMPVSPNMKVYTNSEKTKKAREGVMEFLLMNHPLDCPICDQGGECDLQDQAMVFGKDRSRFHEYKRAVE
DKNIGPLVKTVMTRCIHCTRCVRFAAEIAGVEDIGMTGRGAESQIGTYVEKMFDSELSGNIIDLCPVGALTSKPFAFTAR
SWELQRTESIDVLDAVGSNISVDTRVGEVMRILPRVNDSVNEEWLSDRSRFAYDGLKRQRLNSPMVKVNGKLVVVTW
KEALEHIRDQLRGVPGSNIQALVGSLADAESMIALKDLLNRLGSENVECREDGMRVDPGLRSSYLTNSTIQKAEETDLA
LLIGSNPRVEAPLFNTRLRKAFLYNDALITYIGPKAELTYQSHHLGDNIGILKDIVTGKHPLAGILSQAKRPMVVIGAAAL
RRADAESIQTLVRELTARFPALVQPGVWNGINVLHTAASRVGGLDLGMVPGPAAASAPTSGARVVYLLNADDFENLPE
NAFTIYQGHHGDKGASAADVILPGCAYTEKDATYVNTEGRVQRTKRAVGPPGDAREDWKILRALSDVLGVRLPYDTV
SQVRERLADVAPHFARVEHIETPVVQPSLRASAVALDASTPVASGLINFYMTDPISRNSVTMSKCTA 
>Malawimonas_jakobiformis@nad7 
MQSRNFTVNFGPQHPAAHGVLRLVLELDGETVVRADPHIGLLHRGTEKLIEYKTYMQALPYFDRLDYVSMMSMEHGY
TMAVEKLLGVEVPRRAQYIRVLFLELTRIMNHLLAVSCHALDVGAMSPMMWAFEEREKLFEFYERVSGARMHAAYIR
PGGVSMDMPVGLCDDIYHFIKQFPSRIDEMDEMLTGNRIWKQRLVDIGVVTAQQAQDWGFTGVMLRGSGVPWDLRK
TQPYEVYPELEFDIPVGTKGDCYDRYRIRMEEMRQSVRIIEQCLNKMPEGPVKTADAKVVPPSRQDMKTSMEALIHHFK
LYSEGFSVPAGETYAAVEAPKGEFGVYLVSDGSSRPYRCKIRAPGFFHLQGLDFMAKGHMLADVVTIIGTQDIVFGEVD
R 
>Malawimonas_jakobiformis@nad8 
QKLASVTPITVQSKSAVFAVSRREMSSTKMSDKERIRNFQPKERTLKHLLDWSAQTLFITELWRGLFMATTIMFEPKVT
LNYPFEKGQLSPRFRGEHALRRYSTGEERCIACKLCEAVCPAQAITIEAEPREDGSRRTTRYDIDMTKCIYCGFCQEACP
VDAIVEGPNFEYSTETHEELLYNKDKLLANGDRWEVELAHNVQANFLYR 
>Malawimonas_jakobiformis@ndufv1 
MLTRVLSLARVGLRAPAEKTTYGPLKDQDRIFQNLYGDSHGVDGWRLKGAEKRGDWYRTKDILGKGVDWIVNEMKA
SGLRGRGGAGFPTGLKWSFMPKPTDRPQYLVVNADEGEPGTCKDREIMRQEPHKLVEGCLVAGFAMRARAAYIYIRG
EFVLEADRLEAAIQEAYAAGLLGPNACGSGFPFDVYVHRGAGAYICGEETALIESIEGKQGKPRLKPPFPANVGLFGCPT
TVNNVETIAVAPTILRRGASWFTSFGRKNNSGTKLFCISGHVNTPCTVEEEMSIPLKELIERHCGGVRGGWDNLLAIIPGG
SSVPLLPKKICDTVLMDFDALRDVQSGLGTAAVIVMDKSTDVIQAIARLSKFYKHESCGQCTPCREGTGWLSAMMERM
VKGDAMVDEIDQLEELSRQIEGHTICALGDAAAWPVQGLIRHFRPEMEKRIASFQQKKGPSAPKQGPQPVHLH 
>Malawimonas_jakobiformis@ndufv2 
SSGSLFVHRDTEENNEKTPFEFNADSMAKIQTILKKYPSHYKRAAMIPALDIAQRQNGGWLSLNAMNRVADLLGVARM
RVYEVATFYTMFNRKPVGKHFVQVCTTTPCELCGSQGVLDALRDHLKIDVGETTPDKKFTLIEVECLGACANAPMMQI
NDDFYEDLTPQTAVAVVKALAEGKQPKVGPQNGRVTCEPLGKRTSLTDMSAGPTAPNLDK 
>Malawimonas_jakobiformis@nsf1 
MLALRRLGGSNGVIRRLVRHASAKNSNADELLGRPIYLDVQATSPMDPRVLDAMLPYFTEEFGNPHSRTHAYGWESER
AAEEAREFVGKAIGADAKEIVFTSGATESNNMAIKGVARFYKAQKKHVITTQTEHKCVLDSCRALEQEGFDVTYLPVQ
KSGLVDLQELESAIRPDTSLVSVMGVNNEIGVVQPLADIGSLCRKKGVFFHCDAAQAVGKIPLDVNQMKIDLLSISGHKI
YGPKGIGALYVRRKPRVRLEPLQSGGGQERGMRSGTLPTPLVVGLGAACRLILEERDNDVRHVQQLSKYLFDQITKRIP
HVHLNGDLVQRYSGNLNFSFAFVEGESLLMALKTCAVSSGSACTSASLEPSYVLRALGVEEELAHTSIRIGIGRFTTKRE
VDYFVDLLEKSVARLRELSPLWEMYNEGIDLKSIKWAAH 
>Malawimonas_jakobiformis@odpA 
SARTAPAARMQISQRGMAAAADEVTYELPEQMFAYHKFEQRAPKTTVVQKSDLIQYFKTMALYRRVEMQSEDLYRN
KFIRGFLHVYTGQEAVLVGSEAVLKPTDSAITAYRDHCHYLARGGTVRACLAELMGRYDGCAKGKGGSMHMYHKPG
NFYGGNGIVGAQVPVGAGIAFAHKYRGDGGVCVASYGDGAANQGQLFEAYNMAMLWKLPAIFVCENNKYGMGTSV
ARAAANYEFYTRGDFVPGIKVDGMNVIAVREAMRLATAHARTQGPIIVEMETYRYSGHSMSDPGLSYRTREEVAEYRR
TRDPIEFVKGLLQQYGWMTAEEIKAVEKQIRDEVEEVANDLKQAPYPPAEELYKDIYAP 
>Malawimonas_jakobiformis@odpB 
MLRVTASLPRRLAQAHRLFALVRLQSTDAAPKKVQVREALAMAMDEEMERDEKVFLMGEEVGAYNGAYKVSKGLF
AKWGEKRIIDTPITEMGFAGLAVGAALAGLRPICEFMTFNFSMQAIDHVVNSAGKALYMSGGQLHCPIVFRGPNGAAR
AVAAQHSQDFSAWYGSVPGLKVVAPWNAEDAKGLLKAAIRDNNPVVFLENEIMYGEQFELPASVQSKDFVLEIGKAKI
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ERVGTSVTLTAFSRMVGVALQAAEILSKEHGIEAEVINLRSIRPLDRQCIVDSVIKTNRLVSIEEGWPQYGVGAEISASVM
ESAAFDYLDAPILRVTGADVPMPYSQHLEEAALPSIAMIVDAVKKVCYKK 
>Malawimonas_jakobiformis@PCCB 
VGFHSRMNMHRLQRLLPAARAAFRPLVALSSARPLVAARFAHAAPAETQISDVRQEIRKLKEQAVLGGGEQRIAAQHK
KGKLTARERLELLLDEGSFNEIDALVEHRCADFGMGKQKYPGDGVVTGSGTIHGRPVFVFSQDFTVFGGSLSETHAQKI
CKIMDKAMLVGVPVIGLNDSGGARIQEGVASLAGYAEVFQRNVDASGVVPQLSLVMGPCAGGAVYSPAMTDFIMMV
KETSYMYVTGPDVVKTVTMETVTHDELGGARVHTGKSGVAHLAFDNDIEAMXRTRELFDFLPLNNRDGVPERYTADP
XDREEPYLDYIVPKDPNAPYNMLEVITKVVDDGNFFEIQPDFARNILVGFARMAGRTVSIVANQPKEQAGVLDIDSSVK
GGRFVRFCDAFNIPIITFVDVPGFLPGTKQEFNGIIRHGAKLLFAYAEASVPKLTVITRKAYGGAYDVMGSKHLRADVN
YAWPNAEIAVMGAEGAANIIFRGDADLPARVAEYKARFANPLAAARRGFLDDVIVPSQTRKLLIRDLELLKHKKYEGV
PKRHNNLPL 
>Malawimonas_jakobiformis@sdh1 
NTKPQGKQHRMSSYPVVDHTYDVVVVGAGGAGLRAAFGLANSGYKTACITKLFPTRSHTVAAQGGVNAALGNMGR
DDWRWHMFDTVKGSDWLGDQDAIHYMCREAIPAVVELENFGVPFSRTEDGRIYQRAFGGQSLDYGKGGQAYRCCAA
ADRTGHAILHTLYGQSLKYNTEYFVEYFALDLIMENGECRGVLALCMEDGTLHRFRAHKTILATGGYGRAYFSATSAH
TCTGDGNAMVVRAGLPCQDLEFVQFHPTGIYGAGCLITEGARGEGGILLNSLGERFMERHAPTAKDLASRDVVSRAITI
EVREGRGVGPLKDHVYLQLHHLPPDILHARLPGISETAAIFAGVDVTKEPIPILPTVHYNMGGIPTNYMTEVVTLKDGNP
DHVVPGLMAIGEAACVSVHGANRLGANSLLDIVVFGRAAVQQVQNTLKPGAPHRPLPADAGEESIANLDRLRHANGA
STPAEVRMRMQKTMQNYAAVFRTQSTLEEGVKKIDEVYQEHKDLKLSDRGLIWNTDLVEALELQNLMTQAVLTLHSA
ENRKESRGAHAREDFSTRDDVNWMKHTVSWLDVDSGKVKLDYRPVKMTTLDSAEVSPFPPQARKY 
>Malawimonas_jakobiformis@sdh2 
MIRIWRSSAVAPLLRQVGIRPASAAAAAGPFKTTEAKEAPQPATAVKKPKDVRKFQIYRWDPERTEKPRVATYEIDMNE
CGPMVLDALLKIKNEVDPTLTFRRSCREGICGSCAMNINGANALACLRKVDASVMKIYPLPHMNVIKDLVPDLTTFYK
QHASIKPYLMQKQQPEQGKSNLQSPADREKLDGLYECILCACCSTSCPSYWWNGEMYLGPAILLQAFRWISDSRDQFT
RERLEALNDAYKLYRCHTIMNCTRVCPKGLNPALAIAKIKKQIAELP 
>Malawimonas_jakobiformis@SUCLG1 
MFSRIGRALLQAPRSVILACRTYASEAPLPTSAPYVFVDRSTKVICQGFTGKQGTFHTQQAIEYGTKVVGGVVPGKGGS
SHLNLPVFNSVSEAMKATGANASSVYVPPPYAKGAIMEAIEAEIPLIVVITEGIPQHDMAYVKHALRESGKTRLIGPNCP
GIIKPGECKIGIMPGHIHLPGRIGIVSRSGTLTYEAVAQTTANKLGQSTCVGIGGDPFNGTNFVDCLRLFMNDPQTEGILLI
GEIGGTAEEEAAEFIRQNHKKPVAAFIAGVTAPPGRRMGHAGAIISGGKGTAQDKIKTLKQCGVVVSESPAKLGDAML
QAMKQFGKA 
>Malawimonas_jakobiformis@tufA 
IVRGMAKFERVKPHFNIGTIGHVDHGKTTLTAAITKVLADEGKARFMDFDQIDKAPEERQRGITIQTAHVEYETQKRHY
SHVDCPGHEDYVKNMITGAAQMDGAILVVSADEGPKPQTREHILLARQVGVPNLVVFLNKVDLVEDQELLELAELEV
RDLLKFYKYPGDEIPVIRGSALHALKGTDPKLGRDAIMKLMDSVDTYLPTPPRAVDKPFLMSLESVLSISGRGTVATGRI
EQGVIKVGEEIEITGFSAAAPIKTTVTGVEMFKKELDRGEAGDDVGLLLRGVSREQLRRGMVLSKPGTVKTHKKFEAEI
YVLREDEGGRRTPFMNNYRPQVFVRTADVTGAVTLPQGTEMVMPGDNIRLTFDLQYPMVLAEGVRFAVREGNRTVM
SGVVTKVLE 
>Malawimonas_jakobiformis@TypA 
MSFFRVMQRSVHADGIRNVAIIAHVDHGKTTLVDTLLRQSGTMKDLGGERVMDSNDLERERGITILAKVTAVNWNDK
RINIVDTPGHADFGGEVERTLSMVDGVVLVVDATEGPMPQTKFVLAKALQRRLRPIVVLNKSDRPTARHSEVESELFDL
FCALDCTEEQLDFPVLYASAKEGWAVRNIQDKRESMHPLLDTIVQKVPAPLVDANAPFSMLVTTVEREQYLGKILTGR
VYSGQVRVNDRVKGMTRTGAQKEEGRVMKILQRSGLSRAPIELGTAGDIISISGLTQSTVGDTIAAIDLADPIPAPPIDPP
TISMNFGANDSPLAGREGKLLTSALIGERLRGEAEVNVAIQIEPMGEVYEVRGRGEMQLGVLIENMRREGFELSVSPPSV
VYQTSETGEKLEPIEEVTIDVDQEFVGVVIDKMLVRKAEMVDSREVAGKTRLRFLVPARGLIGYKSEFSTDTRGTGVMH
HIFHSYGPYKGPINNVRKGVLVSMADGVTTQYALKALEDRGVMFMGAGVQCYSGMIVGEHTRDSDLDVNPVRAKKL
TNVRSTPSDEAVARLSPPRLMSLEEAIAYVKPGEVVEVTPKNIRLRKGEMDLSKRRATDRAERKAQK 
>Malawimonas_jakobiformis@CLPP 
FRICMSSIIMFRSIMKRLSATFVRPMHFSRTFSTARTTRSVIPMVIEQSFRGERAFDIYSRLLKERIVFLHGEVTDEMSSLV
VAQLMFLEAEDPSRPISMYINSPGGLVTAGLAIYDTMQYIRSPVHTLCFGQACSMASLLLAAGSTGNRLVLPNSKIMIHQ
PLGGTSGQASDIAIHAEEILETRARLN 
>Malawimonas_jakobiformis@Coq7 
TVQEMADQERAHYEKFADLARERRVRPTVLQPFWKMAGFAAGAATALLGDKAAMACTVAVEEVISEHYNDQLRDLL
SHGLNQREGELFETVRQFRDDELQHHDIGLAHGARETPAFNLLYESIKAGTKMAVWLSQRV 
>Malawimonas_jakobiformis@ETFDH 
MFSRVLQAARRLQPRFGSVRSFSDAVDPRLSEPRASEDFDVVIVGGGPAGLSAAIKLKQLSQASNKDLRICVIDKAAEFG
RHTLSGAVIEPRALNELIPDWKEKGAPLDTPATSDKFYYLTEKRAFRLPTPPTLHNDGNYIVSLSNVVRWLATQAEEAG
VEMYPGFAGAEVLYDDGRVVGVATGDVGIGKDGKLKDSFTRGMELRAKVTLMAEGCRGSLSKQIIRRFDLQQGRIQT
YGIGLKELWEVDPSVCQPGTILHTLGWPLQHDVYGGSFLYHMKPNLISLGFVVGLDYTNPYLNPYREFQRYKTHPLIRT
VLENGTCVGYGARAIVEGGWQSIPKLVFPGGALIGDAAGFVNVPKIKGTHNAMKSGMLAAECVFNALQGTGSLEAYD
SALRESWVGEELYAVRNIRPSLHYGFLSFMAISGLETMITRGKIPITLQHHVEDHKSLKPKDACTPIEYPKPDGKLTFDLL
TNLTRSNVNHEEDQPAHLKVLDPAIPVERNLKVYGGPESRFCPAGVYEFVDDTATGKPRLQINAQNCVHCKTCDIKDS
NINWTVPEGGGGPAYSNM 
>Malawimonas_jakobiformis@ndufa9 
RGIAFKQITPGTRPTVAGVPVTVFGGTGFVGRYVVNAIGKTGSQIIAPYRGDEMSVRHLKVNGDLGQIIPVPFHPLKPETI
AQAVEKSAIVINLIGKNYKTWNYSFNDVNVNIPAMIARVCKEAGVHRLIHVSALAASYDAPSEFARTKARGEDAVREE
FPEATIVRPATIYGHEDRFITKETAAAKSLKWYPIIGAHHLTQPTYVGDVAAAVLQIARDGDTQGKVYELAGPTVYERG
KLLREAFEVAGLWTSKAFNLPAHLALPAGFANELLPLFEPFWTRDILRQLSQDIVKRDDALGYEDLGLVPDSFEKHAVT
LLRRFRPP 
>Malawimonas_jakobiformis@ndufaf5 
MWRRILHRVVSIANTGCNPARRGFATEEDSVNVFDRNYKRIQRNRIARMHAEEYEFLRNRVADTLTDRLTDIPRQFPAV
LDLGCNASNVLRHLRDRGSVKTFIQTDMAEEMLELYREEDANHPSIDVHRVHCDEEFLPFQNSKFDLVISNLSLHWVN
DLPGVFTQVRNVSKPDGAFIGAILGGSTLRELRSAFVVAESEREGGISRRMSPLADAPDVGNLLTRAGFNLPTVDVETITI
NYGSPFSLMHELRMMGEANAVNSRQMNLSRDVLTATASAYNALYQNEDGSVPATFQV 
>Malawimonas_jakobiformis@NifU 
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CRIPACALVAAQRGISSVVQPIAVRSAITRIESFPQPIVTAKRTLFVRVETTPNENSLKFLPTGRVVLESGNIEFHSPRDENT
QKSPLAKQLFSLEGVQSLLFSHEFVTVTKDDSVEWDILKPNVFATIMDFYDSGAPVFTDEMPVTDTTILPEDDDVVAAIK
EIVEMKIRPVVLRDGGNILFRGFIDGYVHLQLTGACSTCSSSKATLYNGVENMLMHYVPEVKGIKQVEDEAEKVGNEEF
SELEKRLDRAKSVSA 
>Malawimonas_jakobiformis@PCCA_ 
MQRLVQAVVRQSVSSAAAVQARNASTTKYFDKLMVANRGEIACRVFRTAKKLGIRTVAVYSEADKEAVHVQMADEA
VCIGPAPTNQSYLNMDAVLAAARKTGAQAIHPGYGFLSENADFSQACRDNKIAFIGPPPEAMYKLGDKIRSKQLARAA
GVSTVPGYAGEVNSEAEAIKISREIGYPVMLKASHGGGGKGMRVAWNDDDVNLNFQISREEAKSFFGDDRLLIEKFIEA
PRHIEIQVLADQQGNILYFPERECSLQRRNQKVVEESPSVALDENLRRLMGEQAASLAREVGYFSAGTLEFLFDKHKKF
YFLEMNTRLQVEHPVTEYITGYDLVEMMIMVAAGHPLPIKQSDIKINGWSMETRIYAEDPLKGFLPSIGTLTSYREPEAA
EGLRIDTGVREGSEISVYYDPMIAKVVAHGSNRNEALDRLRTALDSFVVRGVTHNVNFLRSVLDHPRFQRADLTTKFIP
DEYPKGFVGHPLNAKQIKQLIASSAVMHMMRVERNNTISDRMESAPIPDKLQLVVEVAGKQYEVMVARDPAADELSS
DSYAVGIATEVKSMEGAHEEPVPVVSAAAAKDAEPVAAAEHENGDEHVFEVVPEWDVDSTLFRAFMLGDESPVVLQ
MVRATPTGFRIQHIGSNYDVKVMSKLEAKLMPYMPEKKAMDTSKMLLSPMPGALRHVYVNVGDQVTMGQPLAVVE
AMKMQNVLRAVAPGKVKKILHQPGAILQPDEVIMELE 
>Malawimonas_jakobiformis@PET112 
MISRKWLLTVGLEVHARIKAATKLFSGAGTDVSARPNSQVGFFDAAVPGTLPVLNRECVMQAIRTSVALQGHVALRST
FDRKHYFYHDLPHGFQITQKFTQLMRDGKLHVAEPKGPSKTIGVKYLQLEVDSGKTIHDLSPQFSYVDLNRAGAALMEI
VTEPEIRTPGEAASFVRTLQSLLRHIGTCDGNMQDGSLRCDVNVSVHAADGSRHSPRVEVKNLNSLRAISKAIEFEYNR
HVRALESAHGAEAEDLVQETRMFDANSGTTRRMRTKESAWDYRFFPEPDLPPLLITQIRQSLPPTPEQMAEELVAQTGI
SAADARLIVADPDSLRFFKEASSGRSAKKVANWLISDLYGLLNQDDLSVSQCPVTPQQLGSLVDVIESGSVTVSLGKDIL
HRMFHGDRRTAQDIASAEGMIVVQDEAAIRTLCKEIVEANPAEVAKYIAGRKNVFGFFVGLAMKKTNGRANPTLVNA
ALTEILARQKAAASLAEGRSQ 
>Malawimonas_jakobiformis@UQCRC1 
LRAVSRVARRAVDSVRHASDTAVSTLPNGLRVATEEKLGETATIGVFIDAGSRYETEQNNGVAHYLEHLAFKGTKTRT
QHQLELEVENIGGQLNAYTSREHTVFLAKVLKKDVPRAVDILGDIIQNSTYPADRVEAERSTILREMEEVERNNEEAVF
DRLHESAYQGTPLGRTILGPEENIRAITRDDLVNFVQTHYTAPRMIVVGAGAVSHQQLTQLAEKSFGSLPSKAATPISKL
PCKYTGSDILVQNDDLGLTHVAIAVQGVGWAHPDALTLMVMQSIVGSWDRNAVGARHVSSKLAGEITRYDLARSFKS
FNTCYTDTGLFGCYAVXQRVDDHTLDDLVYSIENEWVRLCYDVTEHEVERAKSQLKASFLMGLDGTTAVVEDIGRQL
LVYGRRVPQRELLARIDAIDVNAVKRVASTYIYDQDPVMAMVGDCNMAPDYNRIRKWTHWYRT 
>Malawimonas_jakobiformis@UQCRFS1 
SSSHGHGHGTVAVVPSKARRAAAGLFGLASGGCVPSFSVGRVDMSRTLTRSFASAAGPESGYEGGEQATARSNVGGDP
AKRTFAYLVMGSSAFLYAAAIRSTVVDFVQTMNPSADVLALASIEIDVGKIPEGSGIVAKWRGKPVFIRHRTQDEIEAAR
AVPLSELKDPQDDSARTKQPEWLVVLGVCTHLGCVPMAGQGEYGGWFCPCHGSHYDISGRIRKGPAPLNLEVPPYSFV
DGGAKIRIG 
 
	  


